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SPECIFICATIONS 


Electronic DC Voltmeter- 


it Rangy esi pe ie ee ea Sy eens os 0-1,5, 5, 15, 50, 150, 500, 1500 volts full scale; 
up to 30,000 volts with accessory probe, 


Input Resistance: ee ee ee eee 11 megohms (1 megohm in probe) on allranges; 
1100 megohms with accessory probe, 


Circuit:s. ee ee ee eee Balanced bridge (push-pull) using twin triode, 


Accuracy, e @ 8 € @6€a@ 9.6 © 6 6) Cre Oe 278 we CC aye +3% full scale, 


Electronic AC Voltmeter- 


rms :Banges, ... Seales des cine e ss 0-1,5, 5, 15, 50, 150, 500, 1500 volts full scale 
.353 of peak-to-peak), 


7 Peak-to-Peak Ranges, ........e.ce00.8 0-4, 14, 40, 140, 400, 1400, 4000 volts full scale, 
Frequency Response (5 V range),....... +1 db 25 cps to 1 mc (600 & source), 
ACCULAOPHL IE ative Gitte CRM mise, . +5% full scale, 


Input Resistance And Capacitance, ....... 1 megohm shunted by 35 uuf (measured at 
input terminals), 


Electronic Ohmmeter- 

i Ranges. os. Scale with 10 Q center X1, X10, X100, X1000, 
X10K, X100K, X1MEG, Measures .1 & to 1000 
megohms with internal battery, 


MCEGY Lot) /thtere 02s ue Caleta othe Eee ee 4-1/2", 200 a movement, polystyrene case, 


Probes, ¢c. eae a OO eee ee ee Combined AC-OHMS-DC switching probe, single 


jack input for probe and ground connections, 
Diigiders.! 6 Faucherea Siseet asks 2s eee 1% precision type, 


TUDES So. fied 3c ace ele SR ee 1 - 12AU7, twin triode meter bridge, 


1 - 6AL5, twin diode AC rectifier, 


Gas HHATHEKIT® sii 


RSASCORVolecus ace + 0 sso 6» 0\S0 oh Gate Oba ebebal a tus 1-1/2 volt "C" cell, 


Power Requirements, 105-125 or 210-250 volts, 50/60 cps AC, 10 watts, 


Cabinetsige:AndiFinish, atewiias cios% aaila ness 7-3/8" high x 4-11/16" wide x 4-1/8" deep, 


Deu WG ee TALL cal. te) leis ells MS 3-1/2 lbs, 


The Heath Company reserves the right to discon- 
tinue instruments and to change specifications 
at any time without incurring any obligation to 
incorporate new features in instruments pre- 
viously sold, 


INTRODUCTION 


The HEATHKIT ModelIM-18 Vacuum Tube Volt- 
meter is intended for use by servicemen, en- 
gineers, and maintenance men to make accurate 
measurements of DC+, DC-, AC rms and peak- 
to-peak voltages, plus resistance, The designis 
Simple and rugged, yet accurate, 


The instrument employs vacuum tubes for recti- 
fication and amplification on all measurement 
functions to insure good sensitivity and stability 
of operation, Precision resistors are usedin the 
voltage divider networks to provide high accu- 
racy. 


The confusing tangle of test leads coming from 
the front panel of most VT VMs is eliminated by 
the use of acombination AC-OHMS-DC switching 
test probe and a single jack input connection for 
both test probe and ground leads, The 1 megohm 
resistor in the probe is switched into operation 
when the probe switch is set on DC, This iso- 
lating resistor allows DC component voltages to 
be measured separately, even when high fre- 
quency AC voltages are present atthe test point, 


The VTVM has a very high input impedance (11 
megohms on DC and 1 megohm shunted by 35 
uf on AC), Consequently, the circuit in which 
the voltage is being measured will not be sig- 
nificantly loaded by the VTVM, Most nonelec- 
tronic voltmeters (VOM) have a much lower in- 
put impedance over the most frequently used 
ranges of test voltages, Consequently, when a 
VOM is used to measure voltages in high im- 
pedance circuits, the indicated voltage will be 
appreciably less than the actual voltage, The 
amplifier section of the VTVM also enables the 
VTVM to accurately measure much higher re- 
sistances than can be conveniently measured 
with a VOM, 


Read the "Kit Builders Guide'' for complete 
information on unpacking, parts identification, 


tools, wiring, soldering, and step-by-step as- 
sembly procedures, 
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CIRCUIT DESCRIPTION 


The combination AC-OHMS-DC test lead of the 
VTVM is connected tothe Function switch, which 
is used to connect the part of the VTVM circuit 
needed for a specific measurement function, The 
COMMON test lead is connected to the case 
(ground) of the instrument, 


With the Function switch in the DC+ or DC- po- 
Sition and the switching probe on DC, the test 
voltage is applied through the 1 megohm resistor 
in the probe to the Range switch, which isa 
series of precision resistors arranged as a 
voltage divider, Depending on the position of the 
Range switch, a portion of this DC voltage is 
"picked off’ and applied to the input grid of the 
12AU7 tube, 


With the Function switch in the AC position and 
the test probe on AC-OHMS, an AC test voltage 
is applied to the 6AL5 tube (half-wave doubler 
circuit) where itis changed toa DC voltage which 
is proportional to the applied AC test voltage, 
On the higher AC ranges, a voltage divider 
arrangement is used atthe input of the 6AL5 tube 
to insure that the AC voltage applied to the 6AL5 
tube does not exceed the tube's rating, The DC 
voltage output of the 6AL5 tube is applied to the 
Range switch and then to the input grid of the 
12AU7 tube, in the same way that DC test 
voltages are applied, A capacitor is used at the 
output of the 6AL5 to hold the applied pulsating 
DC voltage at its peak value, so that the VTVM 
responds to peak voltage regardless of the test 
voltage waveform, The AC balance control is 
used to ''buck-out" the small amount of contact 
potential in the 6AL5 tube, thus eliminating 
residual readings on the lower AC ranges, 


The ohmmeter section of the VTVM uses a 1,5 
volt battery connected in series with part of the 
voltage divider network (determined by the Range 
switch position) and the resistance to be meas- 
ured, The ratio between the ohmmeter voltage 
divider network resistors and the measured 
resistance determines what portion of the ohm- 
meter battery voltage is applied to the input 
grid of the 12AU7 tube, 


Thus, for all measurement functions, a voltage 
dependent upon the quality being measured is 
applied to the grid of one-half of the 12AU7 twin 
triode, With zero voltage input to the 12AU7 bal- 


anced bridge circuit, each of its triode sections 
draws the same amount of cathode current and 
therefore each cathode is at the same voltage 
potential, The meter movement is connected 
between the cathodes of the 12AU7 tube and con- 
Sequently will not deflect since both cathodes are 
at the same potential, 


When a positive voltage (from the Range switch) 
is applied to one-half of the 12AU7 tube, this 
half of the tube draws more current than the 
other half, causing a difference in cathode po- 
tential between the two tube sections, Since the 
meter is connected between the two cathodes, a 
current flows through the meter movement, The 
meter pointer responds proportionally to this 
current, indicating the value of voltage or re- 
sistance being measured, The DC+ and DC- 
Switch positions are used to reverse the meter 
connections between the cathodes so that cur- 
rent always flows through the meter in the 
same direction, 


The use of the bridge circuit eliminates any 
change in the voltage reading if the B+ voltage 
in the VTVM should vary since the resulting 
variation in tube conduction will occur in both 
triodes and, therefore, will not affect the dif- 
ference in cathode potential, Also, the maximum 
conduction characteristic of the 12AU7 tube, as 
used in the VTVM circuit, is such that the 
voltage applied to the meter terminals cannot 
be large enough to damage the meter move- 
ment, This is one of the primary advantages of 
the VTVM circuit, The meter movement can- 
not be burned out by inadvertently measuring a 
voltage that is higher than the Range switch set- 
ting, However, if excessive voltage is applied, the 
pointer may be bent as it hits against the stop, 
Caution must also be exercised to avoid applying 
any test voltage to the test probe when the Func- 
tion switch is set in the OHMS position, The 
precision resistors in the ohmmeter voltage di- 
vider network have very low power ratings and 
can easily be burned out in this way, 


The power supply of the VTVM uses a silicon 
rectifier in a half-wave rectifier circuit, An 
electrolytic capacitor is used for filtering the DC 
voltage from the power supply, The power supply 
provides both B+ voltage for the 12AU7 tube and 
positive DC "'buck-out"' voltage for the AC 
balance circuit, 
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PARTS LIST 


To order replacement parts, refer to the Replacement Parts 
Price List and use the Parts Order Form furnished with this 
kit. 


PART PARTS DESCRIPTION 
No, Per Kit 
RESISTORS 
(1)1-3 1 100 2 1/2 watt 
(brown-black-brown) 
1-20 1 10 KQ 1/2 watt 
(brown-black-orange) 
1-23 1 27 KQ 1/2 watt 
(red-violet-orange) 
1-27 2 150 KQ 1/2 watt 
(brown-green- yellow) 
1-29 1 220 KQ 1/2 watt 
(red-red- yellow) 
1-35 1 1 megohm 1/2 watt 
(brown-black-green) 
1-38 1 3,3 megohm 1/2 watt 
(orange-orange-green) 
1-40 1 10 megohm 1/2 watt 
(brown-black-blue) 
1-70 5 22 megohm 1/2 watt 


(red-red-blue) 

9.1 2 5% precision 2 watt 
(white-brown-gold-gold) 
*NOTE: This Resistor is a 2 watt wire-wound 
resistor, but is the samesizeasal watt compo- 
sition resistor, 


(2)3-4-2* 1 


** 2-24 90 2 1/2 watt precision 

~ 2-29 900 2 1/2 watt precision 
2-35 9 KQ 1/2 watt precision 
2-50 10 KQ 1/2 watt precision 
2-38 20 KQ 1/2 watt precision 


70 KQ 1/2 watt precision 
90 KQ 1/2 watt precision 
150 KQ 1/2 watt precision 
200 KQ 1/2 watt precision 
320 KQ 1/2 watt precision 
700 KQ 1/2 watt precision 
900 KQ 1/2 watt precision 
2 megohm 1/2 watt precision 
7 megohm 1/2 watt precision 
9 megohm 1/2 watt precision 
900 KQ precision 1 watt 


’ 
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**Various shapes of precision resistors. 


PART PARTS 
No, Per Kit 
CAPACITORS 
(Sie tent 2 
21-31 2 
23-91 1 
(4)25-5 1 
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DESCRIPTION 


.005 pufd 400 V disc ceramic 
.02 pufd 400 V disc ceramic 
.047 ufd 1600 V tubular 

16 yufd 150 V electrolytic 


CONTROLS-SWITCHES 


(5)10-78 2 
(6) 10-38 3 
63-500 1 
(7)63-501 1 
TUBES-LAMP 
411-275 ih 
411-40 hk 
412-4 1 
SOCKETS 
434-47 1 
(8) 434-79 1 
434-112 1 


15 KQ control 
10 KQ control 
Range switch 
Function switch 


12AU7 tube 
6AL5 tube 
#50 pilot lamp 


Pilot lamp socket 
9-pin tube socket 
7-pin tube socket 
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PART PARTS 
Per Kit 


WIRE-SLEEVING 


No, 


89-23 
340-2 
341-1 
343-11 
344-59 
347-1 
346-1 
346-6 


1 
1 
1 
1 
1 
1 
1 
1 


DESCRIPTION 


Line cord 
#20 bare wire 
Length black test lead 


No, 
MISCELLANEOUS 


PART PARTS 
Per Kit 


54-23-24 
(15) 57-27 


Length shielded test lead (16) 75-71 


Length hookup wire 

8-wire cable harness 
Length insulating sleeving 
Fiberglas sleeving 


SHEET METAL PARTS 


90-412 


203-278-4 
204-873 


214-2 
204-84 


a 


HARDWARE 


(1)250-8 
(2)250-89 
(3)250-56 
250-83 
(4) 252-3 
(5) 252-7 
253-2 
253-3 
(6) 253-10 
(7) 254-4 
(8) 254-1 
259-1 


PROBE PARTS 


(9)253-51 
(10)256-15 
258-53 
(11) 459-46 
(12)459-47 
459-44 
(13) 459-45 
459-43 
(14) 477-11 


2 
3 
1 
2 
4 
° 
1 
2 
) 
) 
4 
1 


a a Nw 


Cabinet and rear cover 
Front panel 

Bracket 

Battery housing cap 
Support bracket 


#6 sheet metal screw 

6-32 x 3/8" screw 

6-32 x 1/4" screw 

#10 x 1/2" sheet metal screw 
6-32 nut 

Control nut 

#6 fiber shoulder washer 
#10 fiber flat washer 
Control flat washer 

Control lockwasher 

#6 lockwasher 

#6 solder lug 


E washer 

1/16'' x 1/8" rivet 

Probe contact loading spring 
Probe switch lever 

Probe insert insulator 

Front section of probe body 
Center section of probe body 
Rear section of probe body 
Probe spike 


1 
1 
75-30 1 
1 
1 


85-9-1 


DESCRIPTION 


Power transformer 

Silicon diode 

Strain relief, roundline cord 
Strain relief, flat line cord 
Circuit board 
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PART PARTS DESCRIPTION 
No, Per Kit 


Miscellaneous (cont'd.) 
211-15 1 Handle (1) 
258-7 1 Battery spring 
260-1 1 Alligator clip 
260-51 1 Alligator clip with threaded 
insert 
261-4 4 Rubber foot 
407-177 1 200 microampere meter and 
hardware 
432-27 1 Line cord adapter 
(17) 432-67 ih Solderless connector 
(18) 436-20 1 Phone jack 
(19) 438-28 1 Phone plug 
455-50 2 Knob bushing 
462-245 2 Knob 
391-34 1 Blue and white label 
490-5 1 Plastic nut starter 
097-260 1 Parts Order Form 
597-308 1 Kit Builders Guide 
1 Manual (See front cover for 


part number,) 
Solder 


A size "'C"' flashlight battery should be purchased 
at this time for use in the completed kit, 


STEP-BY-STEP ASSEMBLY 


RANGE SWITCH ASSEMBLY 


Select the Range switch (#63-500), Study Detail 
1A for proper orientation and switch lug desig- 
nations, Orient the switch by locating the blank 
space on the front deck between lugs 7 and 8, 
The lug numbering proceeds clockwise when the 
switch is viewed from the rear, Two of the three 
decks, or wafers, are 12-lug wafers and the 
third is an 11-lug wafer, The lugs willbe desig- 
nated as follows: Front deck, which is the deck 
nearest the switch shaft, is numbered 1 through 
11 at each position, The second deck positions 
are numbered from 1 through 12, as are the 
rear deck positions, The rear deck is farthest 
from the switch shaft, Notice that on the front 
deck, contacts appear on both sides of the deck, 
whereas on the remaining decks the contacts are 
all on one side, 


| FRONT DECK } 


SCS ai i RANGE SWITCH 
NUMBERING SYSTEM 


VIEWED FROM REAR 
Detail 1A 
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CAUTION: 12¥ 
POSITION THESE-RESIS- 
TORS SO THEY DO NOT 
TOUCH THE SWITCH SHAFT. 
RUBBING COULD CAUSE 
DAMAGE TO THE RESISTORS 
AND POSSIBLE SHORT CIR 
CULES: 


So |, NOTE: ARRANGE RESIS- 
; TORS SO THEY DO NOT 
| TOUCH EACH OTHER. 
| THEY SHOULD NOT BE 
| ALLOWED TO TOUCH THE 
! SWITCH TERMINALS OR 
P) ANY METAL PART OF 
Ws SWITCH FRAME. 

l 


LOCATE BEGINNING OF 
LUG NUMBERING SYSTEM 
BY LOCATING VACANT 
POSITION ON FRONT DECK 


RANGE SWITCH DETAIL 


Detail 1B 


Refer to Detail 1B for the following steps, 


(4 


R7, Connect a 320 KQ precision resistor be- 


tween front deck lug 7 (NS) and the front deck 
lug 9 (NS), positioning the resistor body be- 
tween the front deck and the detent plate as 
shown in Detail 1B, The detent plate is the 
metal plate at the front of the switchto which 
no lugs are attached, 


R6, Connect a 900 KQ precision 1 watt re- 
sistor (the larger of the two 900 KQ re- 
sistors) between front deck lug 7 (NS) and 
front deck lug 11 (NS), Place the resistor 
between the front deck and the second deck 
So that the resistor does not touch the switch 
shaft, See Detail 1B, 


©) R23, Connect a 10 KQ pregei 


tween second@=deck lug 7 and the front 
deck lug 9\(S+2).) Place the résistor between 
the front détk“dnd the second deck as shown 
in Detail 1B, The resistor should not touch © 
the switch shaft, 


A Re, Connect a 150 KQ aT GS: resistor be- 


ion resistor be- 
and second deck 


tween second deck lug 7| 
lug 11 (NS), Use insulating sleeving on the 
lead to lug 11, Place the resistor between the 
front deck and the second deck as shown in 
Detail 1B, The resistor should not touch the 


Switch shaft, : 


(4 Cut a 2" hookup wire and strip 1/4" of 


insulation from each end, Connect this 
wire from front deck lug 7 (S-3) to front 
deck lug 10 (S-1), 


HEATHEKIT® 


(¥) R22, Connect a 20 KQ precision resistor be- 
tween second deck lug 11 (S-2) andrear deck 
lug 12 (NS), 


LY fe Be a 1-3/4" hookup wire between rear 
deck lug 12 (NS) and second deck lug 12 
(S-1), 


(yy R21, Connect a 70 KQ precision resistor 
from rear deck lug 12 (S-3) through second 
deck lug 1 (NS) to front deck lug 1 (S-1), 
Use sleeving on the lead to rear deck lug 
12, The body of the resistor should be be- 
tween the rear deck and the second deck, 


(4 R20, Connect a 200 KQ precision resistor 
from second deck lug 1 (S-3) to rear deck lug 
2 (NS), 


(WA -Connect a 3'' bare wire from rear deck lug 
2 (NS) through second deck lug 2 (S-2) to 
front deck lug 2 rue 


(wy R19. Connect a 700 K& precision resistor 
_ from rear deck lug 2 (S-3) through second 
deck lug 3 (NS) tofront deck lug 3 (S-1), The 
body of the resistor should be between the 
rear deck and the second deck, 


(A R18, Connect a2 megohm precision resistor 
from second deck lug 3 (S-3) to rear deck 
lug 4 (NS), 


(yy Connect a 3" bare wire from rear deck 
lug 4 (NS) through second deck lug 4 (S-2) 
to front deck lug 4 (S-1). 


(R117. Connect a 7 megohm precision re- 
sistor from rear deck lug 4 (S-3) through 
second deck lug 5 (S-2) to front deck lug 5 
(NS), The body of the resistor should be 
between the rear deck and the second deck, 


(W R25. Connect a 9 megohm precision re- 
sistor from rear deck lug 5 (S-1) to second 
deck lug 6 (NS), 


(Wf Connect a 1-3/4" hookup wire from rear 
deck lug 6 (S-1) to second deck lug 6 (NS), 
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(YT R26, Connect a 900 KQ precision resistor 
from rear deck lug 7 (NS) to second deck 
lug 6 (S-3), Use sleeving on both leads, 


(VY R27, Connect a 90 KQ precision resistor 
from rear deck lug 7 (S-2) to second deck 
lug 8 (NS), 


(JX Connect a 1-3/4" bare wire from rear deck 
lug 8 (S-1) to second deck lug 8 (NS), 


(¥Y R28, Connect a9 KQ precision resistor from 
rear deck lug 9 (NS) to second deck lug 8 
(S-3), 


(}) R29, Connect a 900 2 precision resistor 
from rear deck lug 9 (S-2) to second deck 
lug 10 (NS), 


(V7 Connect a 1-3/4" bare wire from rear deck 
lug 10 (S-1) to second deck lug 10 (NS), 


(#Y R30, Connect a 90 2 precision resistor from 
rear deck lug 11 (NS) to second deck lug 10 
(S- Sy 


( ) R31, Connect a 9,1 2 precision resistor 
(white-brown-gold-gold) from rear deck lug 
11 (S-2) to rear deck lug 1 (NS), Refer to 
Detail 1B for the position of the resistor 
body, 


This completes the resistor wiring on the 
Range switch, Before temporarily setting it 
aside, recheck the entire procedure, Check 
all resistor leads and bare wires for possible 
shorting, Visually inspect all solder connections 
from every angle to make sure a good solder 
connection has been made, Make sure excess 
solder has not flowed over to short adjacent con- 
nections, Shake out all loose pieces of solder 
and wire trimmings, At this timeno connections 
have been made at front deck lug 6 and lug 8, 
second deck lug 9, and rear deck lug 3, The 
connections made at front deck lug 5 andlug 11, 
second deck lug 7, and rear deck lug 1 have not 
yet been soldered, 
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26. 


CONTROL 
FLAT WASHER 


CONTROL 
LOCKWASHER 


PANEL 


Detail 1C 
FRONT PANEL MOUNTING 


Refer to Pictorial 1 (fold-out from Page 11) for 
the following steps, 


(:/) Mount the phone jack on the back of the 
' front panel at position P, Orient the lugsas 
shown in Pictorial 1, Use a control lock- 
washer, a control flat washer, anda control 
nut, as shown in Detail 1C, 


(') R1, R2, Similarly, mount 15 KQ controls at 
positions O and Z, Use control lockwashers, 
control flat washers, and control nuts, Ori- 
ent. the lugs of the controls as shown in 
Pictorial 1, 


(¥) Mount the Function switch (#63-501) as 
shown in Pictorial 1, 


(“) Similarly, mount the prepared Range switch 
using a control lockwasher, control flat 
washer, and a control nut, Orient the switch 
as shown in Pictorial 1, 


KNOB INSTALLATION 


The knobs supplied with this kit use knob bushings 
that provide permanent positive gripping without 
the use of setscrews, 


In the following steps you will install a knob on 
each of the two switch shafts, Perform these 
steps carefully since itis very difficult to remove 
a_knob bushing from a knob once it is fully 
inserted, 


NOTE: Each knob will be made to align with 
particular switch markings, Whenever you re- 
move a knob, be sure to replace it on the same 
switch shaft, 
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HANDLE 
KNOB 
RK BUSHING 
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j SB rn OPENING === 
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Detail 1D 


( &) Réfer to Detail 1D and push a knob bushing 
part way onto each of the two switch shafts, 
Then turn both switch shafts to their full 
counterclockwise position, 


(J Line up the pointer of a knob with the full 
counterclockwise marking on the panel, 
Then press the knob slightly onto the knob 

, bushing, 


(VY) Turn the knob clockwise to each of the 
switch stop positions, Check to see that the 
pointer lines up with each panel marking, 


NOTE: Perform the next three steps only if the 
pointer does not line up at each switch marking, 


1, (=) Turn the knob pointer to the mid- 
. position marking on the panel, 


Zen oh \) Remove the knob from the bushing 
and turn it slightly to line up the pointer 
with the midposition marking, 


“') Press the knob slightly onto the knob 
bushing, Then turn the knob to each 
Switch position and recheck the pointer 
alignment, If more thana slight error is 
noticed at either end position, repeat 
these three steps, 


Dass 


Carefully remove the knob bushing and knob 
together, 


(\) Place the knob on a table or other hard sur- 
face, then press the knob bushing firmly into 
the knob, Use a towel or soft cloth on the 
work surface to avoid scratching the knob, 


(“ ) Press the knob and bushing firmly onto the 
Switch shaft, 


(&) Repeat the above Knob Installation steps to 
install a knob on the remaining switch shaft, 


Gag HEATHEKIT® 


REAR DECK 


SECOND DECK 


9 
FRONT DECK 


FUNCTION SWITCH 
NUMBERING SYSTEM 


Detail 2A 


FRONT PANEL WIRING 


Study the Function switch numbering system as 
shown in Detail 2A, The front deck of the switch 
is the wafer closest to the front panel, 


Refer to Pictorial 2 (fold-out from this page) for 
the following steps, d 


( ote Connect a .047 ywfd 1600 volt capacitor 
from the Range switch front deck lug 11 (S-2) 
to Function switch front deck lug 4 (S-1), us- 
ing sleeving on both leads, The banded end 
goes to the Function switch, The capacitor 
body should be placed flush with the front 
panel between the Range switch and the 
Function switch as shown in Pictorial 2, 
Avoid using excessive solder, since both 
leads carry high voltage, 


(4 Connect a 3-1/2" hookup wire from lug 3 
of control O (S-1) to Function switch second 
deck lug 6 (S-1), 
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ee a 5-1/2" hookup wire from lug 2 
of control O (S-1) to lug 1 of control Z (NS), 
Place the wire close to the front panel, 


(v} Connect a 2-1/4" hookup wire from lug 3 
of control Z (S-1) to Function switch second 
deck lug 7 (NS), 


(y) Connect a 1-3/4" hookup wire from Func- 
tion switch front deck lug 5 (NS) to lug 2 
of phone jack P (S-1), Use sleeving over the 
entire length of this wire, Avoid using exces- 
sive solder, since this wire carries high 
voltage, 


( 4 Connect a 1-3/4" hookup wire from Function 
switch front deck lug 6 (S-1) to Range switch 
front deck lug 5 (S-2), 


(WY Connect a 4" hookup wire from Function 
Switch front deck lug 8 (S-1) to Range 
switch second deck lug 9 (S-1), 


(WY connect a 4-1/2" hookup wire from Func- 
tion switch front deck lug 1 (S-1) to Range 
switch front deck lug 6 (S-1), 


(~) Connect a 6" hookup wire from Function 
switch front deck lug 2 (S-1) to Range switch 
rear deck lug 3 (S-1), 


( Ex Connect a 2-1/2" hookup wire from Function 
switch front deck lug 3 (S-1) to Function 
switch front deck lug 5 (S-2), Use sleeving 
over the entire length of this wire, Avoid 
using excessive solder since this wire 
carries high voltage, 


( vee Connect a 4-3/4" hookup wire from Function 
switch second deck lug 3 (NS) to Range switch 
front deck lug 8 (S-1), 


(up cticet a 2-3/4" hookup wire from Range 
switch second deck lug 7 (S-3) to lug 1 of 
phone jack P (NS), 


(\) Connect a 5-1/2" hookup wire to lug 1 of 
sphone jack P (NS), Leave the other endfree 
for connection later, 


(\A Connect a 5-1/2" hookup wire to lug 1 of 
phone jack P (S-3), Leave the other endfree 
for connection later, 


a fas 


PICTORIAL 1 


HEATHEIT® 


7 6-32 x 3/8" SCREW 


«> #6 FIBER SHOULDER 
WASHER 


4 BATTERY CUP 
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BATTERY CUP MOUNTING ON LETTERED 
SIDE OF CIRCUIT BOARD 


Detail 3B 


Check all the resistors for snug positioning 
against the board, Now turn the circuit board 
over, solder each lead and trim off the excess 
lead close to the board surface, Carefully check 
each connection after clipping the leads, to make 
sure a good solder connection has been made, 


NOTE: A plastic nut starter has been provided 
with this kit, Use it to hold and start nuts on 
screws, See Page 3 of the Kit Builders Guide 
for more information, 


vat Mount the battery cup in position on the 
lettered side of the circuit board, Use a 6-32 
x 3/8" screw, #6 fiber shoulder washer, #6 
lockwasher, and 6-32 nut, as shown in 
Detail 3B, 
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PILOT LAMP 
SOCKET 


NOTE: THESE LUGS 
ARE NOT USED. 
DO NOT SOLDER 


Detail 3C 


(4 R3, R4, R5, Mount the three 10 KQ controls 
(AC CAL, DC CAL, and AC BAL) on the let- 
tered side of the circuit board so that the 
mounting lugs and terminals protrude 
through the foil side, Refer to Pictorial 3 
and Detail 3C, Hold the controls firmly 
against the board and solder the mounting 
lugs and terminals directly to the foil 
pattern, Notice that the three lugs which do 
not connect to the foil pattern are not 
soldered, as mention in the note in 
Detail 3C, 


HEATHKIT 


REAR DECK 


<a 


SECOND DECK 


NXtiog 
Y | FRONT DECK 


FUNCTION SWITCH 
NUMBERING SYSTEM 


Detail 2A 


FRONT PANEL WIRING 


Study the Function switch numbering system as 
shown in Detail 2A, The front deck of the switch 
is the wafer closest to the front panel, 


Refer to Pictorial 2 (fold-out from this page) for 
the following steps, s 


ad co. Connect a ,047 ufd 1600 volt capacitor 
from the Range switch front deck lug 11 (S-2) 
to Function switch front deck lug 4 (S-1), us- 
ing sleeving on both leads, The banded end 
goes to the Function switch, The capacitor 
body should be placed flush with the front 
panel between the Range switch and the 
Function switch as shown in Pictorial 2, 
Avoid using excessive solder, since both 
leads carry high voltage, 


(4 Connect a 3-1/2" hookup wire from lug 3 
of control O (S-1) to Function switch second 
deck lug 6 (S-1), 
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we a 5-1/2" hookup wire from lug 2 
of control O (S-1) to lug 1 of control Z (NS), 
Place the wire close to the front panel, 


(+) Connect a 2-1/4" hookup wire from lug 3 
of control Z (S-1) to Function switch second 
deck lug 7 (NS), 


(y) Connect a 1-3/4" hookup wire from Func- 
tion switch front deck lug 5 (NS) to lug 2 
of phone jack P (S-1), Use sleeving over the 
entire length of this wire, Avoid using exces- 
Sive solder, since this wire carries high 
voltage, 


(4 Connect a 1-3/4" hookup wire from Function 
Switch front deck lug 6 (S-1) to Range switch 
front deck lug 5 (S-2), 


(¥¥ Connect a 4" hookup wire from Function 
Switch front deck lug 8 (S-1) to Range 
switch second deck lug 9 (S-1), 


UF chincet a 4-1/2" hookup wire from Func- 
tion switch front deck lug 1 (S-1) to Range 
switch front deck lug 6 (S-1), 


(/) Connect a 6" hookup wire from Function 
switch front deck lug 2 (S-1) to Range switch 
rear deck lug 3 (S-1), 


( Prcennect a 2-1/2" hookup wire from Function 
switch front deck lug 3 (S-1) to Function 
switch front deck lug 5 (S-2), Use sleeving 
over the entire length of this wire, Avoid 
using excessive solder since this wire 
carries high voltage, 


( A. Crainaet a 4-3/4" hookup wire from Function 
switch second deck lug 3 (NS) to Range switch 
front deck lug 8 (S-1), 


(Vi Connect a 2-3/4" hookup wire from Range 
switch second deck lug 7 (S-3) to lug 1 of 
phone jack P (NS), 


(Y Connect a 5-1/2" hookup wire to lug 1 of 
phone jack P (NS), Leave the other endfree 
for connection later, 


(LA Connect a 5-1/2" hookup wire to lug 1 of 
phone jack P (S-3), Leave the other endfree 
for connection later, 


RANGE 
SWITCH 


FUNCTION 
SWITCH 


= ee 
WS 
SS; 
TO BATTERY To "z" 
SOLDER LUG ON CIRCUIT BOARD 


PICTORIAL 2 
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BATTERY CUP MOUNTING ON LETTERED 
SIDE OF CIRCUIT BOARD 


Detail 3B 


Check all the resistors for snug positioning 
against the board, Now turn the circuit board 
over, solder each lead and trim off the excess 
lead close to the board surface, Carefully check 
each connection after clipping the leads, to make 
sure a good solder connection has been made, 


NOTE: A plastic nut starter has been provided 
with this kit, Use it to hold and start nuts on 
screws, See Page 3 of the Kit Builders Guide 
for more information, 


A Mount the battery cup in position on the 
lettered side of the circuit board, Use a 6-32 
x 3/8" screw, #6 fiber shoulder washer, #6 
lockwasher, and 6-32 nut, as shown in 
Detail 3B, 
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PILOT LAMP 


(2) SOCKET 
iS gi 


NOTE: THESE LUGS 
ARE NOT USED. 
DO NOT SOLDER 


Detail 3C 


(A R3, R4, R5, Mount the three 10 KQ controls 
(AC CAL, DC CAL, and AC BAL) on the let- 
tered side of the circuit board so that the 
mounting lugs and terminals protrude 
through the foil side, Refer to Pictorial 3 
and Detail 3C, Hold the controls firmly 
against the board and solder the mounting 
lugs and terminals directly to the foil 
pattern, Notice that the three lugs which do 
not connect to the foil pattern are not 
soldered, as mention in the note in 
Detail 3C, 


NOTE: WHEN INSTALLING DIODES, BE SURE TO 
PLACE THE CATHODE END AS DIRECTED. THE 

CATHODE END 1S MARKED WITH EITHER A COLOR 
END, COLOR DOT, COLOR BAND, OR A SYMBOL. 


Detail 3D 


COLOR COLOR COLOR matin 
END 
DOT BAND ts 


(¥) Refer to Detail 3D and identify the cathode 
lead of the silicon diode, Mount the silicon 
diode on the circuit board, Position the 
cathode lead end as shown in Pictorial 3, 
Solder both leads to the foil and clip off the 
excess lead lengths close to the foil, 


Mount the power transformer (#54-23-24) as 
shown in Pictorial 3, Use two 6-32 x 3/8" 
screws, two #6 lockwashers, and two 6-32 
nuts, Do not tighten the upper mounting 
screw permanently, The black transformer 
lead must be toward the right side of the 
circuit board, Notice that the 6-32 screw 
closest to the tube sockets is insertedfrom 
the foil side of the board with the nut at- 
tached on the lettered side, This is done to 
insure adequate clearance for the plastic 
meter housing after the board is installed 
in the instrument, 


¢/) The transformer leads are precut to their 
proper lengths, Insert the two yellowtrans- 
former leads in the holes marked Y andthe 
two red transformer leads in the two holes 
marked R, Solder these four leads to 
foil side of the board, 


NOTE: The power transformer has a dual pri- 
mary winding and can be wired to operate from 
either 120 volts or 240 volts, Determine the AC 
line voltage in your area and follow the proper 
set of steps to wire the power transformer, Per- 
form either the 120 Volt Wiring steps or the 240 
Volt Wiring steps, 


HEATHEKIT: 


120 Volt Wiring 


(:*) Make sure there is at least 3/8" of bare 
wire at the end of the black transformer 
lead, Insert this lead in hole BL in the cir- 
cuit board, Leave the excess bare wire 
above the circuit board and solder the lead 
to the foil (S-1), 


({.) Form a hook in the bare wire at the end of 
the black-green transformer lead andplace 
the hook around the bare wire of the black 
lead above the circuit board (S-1), The 
black-red and the black-yellow wires will be 
connected later, 


240 Voit Wiring 
( 


) Insert the black transformer lead into hole 
BL in the circuit board (S-1), Cut off any 
excess lead length, 


( ) Cut the black-yellow lead to the same length 
as the black-green lead and remove 3/8" of 
insulation from the cut end, 


( ) Insert the black-green and the black-yellow 
leads into the solderless connector so that 
both bare ends enter the wire coil inside the 
tip. Hold the leads with one hand and twist 

“the connector until youfeel resistance, This 
twists the wires together for a good connec- 
tion, The black-red lead will be connected 


aw ; 
C5, C6, Mount and solder the two ,005 yfd 


disc ceramic capacitors in their places as 
shown in Pictorial 3, 


b (wy 


() C3, C4, Mount and solder the two ,02 yufd 
disc ceramic capacitors in their places as 
shown in Pictorial 3, 


(#7 C1, Mount and solder the 16 ufd150 V elec- 
trolytic capacitor as shown in Pictorial 3, 
Be careful to align the positive (+) end of 
the electrolytic capacitor adjacent to the 
diode, 


Ga HeatTHEKIT: 


(if) Place the pilot lamp socket in the location 
shown in Detail 3C on Page 13, The screw 
threads on the pilot lamp socket protrude 
from the foil side of the circuit board, Solder 
the lugs directly into the foil. 


CONNECTING CABLE 


(|) Locate the 12" length of 8-wire, color coded 
cable, Measure 5"' from one end of the cable 
and carefully remove the cable sheathing by 

making a circular cut with a small sharp 

' knife and then slipping the cable sheathing 

off, Be careful not to cut the internal wires 

or their insulation, 

/ Measuring from the cut end of the sheath, cut 

' the wires to the following lengths: 


COLOR LENGTH. 
) Green 1/2" 
: ) Yellow 3/4" 
( ) Red 1-1/4" 
( ) Black 1-3/4" 
( ) Brown pegs 
eee ‘ 
( ) Blue 4 
( ) Orange 4-1/4" 


| ) Carefully remove 3/16" of insulation from 
the end of each wire, Twist the fine wire 
strands lightly together and insert the color 
coded wires in their respective openings 
in the lettered side of the circuit board, as 


-=-™ 
Sora esas ee 


shown in Pictorial 4, The actual color code 


abbreviations used on the back of the circuit 
board are as follows: Black (BL), red (R), 
yellow (Y), green (G), orange (OR), blue (B), 
white (W), brown (BR), Solder each wire to 
the foil circuit as it is inserted, Clip off 
any excess wire on the wire strands and a- 
void making solder bridges to other parts 
of the foil circuit, Place the blue wire be- 
tween the battery clip and the DC BAL 
control, 
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( ) Solder one end of a 4'"' hookup wire to point 
X on the circuit board, See Pictorial 4, The 
other end of the wire is not connected at this 
time, 


The circuit board is now completely assembled 
and is ready for installation, 


WIRING CIRCUIT BOARD TO THE PANEL 


( :) Measure 4" back from the free end of the 
| 8-wire cable and remove the sheathing, 

\ being careful not to cut the internal wires 

| or their insulation, Do not cut the green and 
blue wires, but cut 1"' from the ends of the 
remaining six wires, Remove 1/4" insula- 
tion from the ends of all eight wires, 


To make the wiring as easy as possible, the 
cable wires will be connected to the front panel 
assembly before the circuit board is mounted, 


Refer to Pictorial 4 (fold-out from Page 12) for 
the following steps, 


_(.) Connect the orange wire to Function switch 


front deck lug 7 (S-1), 


( Connect the black wire to Function switch 
front deck lug 9 (S-1), 


( ) Connect the white wire to lug 2 of control 
Z (S-1). 


( ) Connect the red wire to lug 1 of control 
Z (S-2), 


( ) Connect the brown wire to Function switch 
second deck lug 7 (S-2), 


( ) Connect the yellow wire to Function switch 
second deck lug 1 (S-1), 


( ) Connect the green wire to Function switch 
second deck lug 4 (S-1), 


( |) Connect the blue wire to Range switch rear 
_ deck lug 1 (S-2), 


This completes the circuit board wiring to the 
front panel, 


WIRED FOR 240 VAC 
SOLDERLESS CONNECTOR 


WIRED FOR 120 VAC 


= = BLK -GRN 
= BLK-YEL = BLK-YEL 
= BLK-RED 
= BLK-GRN e 
“” nn 
= = 
< < 
e e 
= = 


INSTALL BATTERY CUP 
IN THIS LOCATION 


NOTE: DRESS THE 10K RESISTOR 
SLIGHTLY TO THE LEFT SO IT 
WILL CLEAR THE POTENTIOMETER 
TERMINALS. 


PICTORIAL 3 


RANGE 
SWITCH 


BLK-YEL 
BLK-RED 


TO FUNCTION 
SWITCH REAR 
DECK LUG 1 
WHEN WIRED 
FOR 120 VAC 


FUNCTION 
SWITCH 


TO FUNCTION 
SWITCH SECOND 
DECK LUG 3 


TO) EZ OR 
CIRCUIT BOARD 


PICTORIAL 4 
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HEATHEKIT 


CUT THIS PIN OFF PLACE PINS INTO MOUNTING APPLY PRESSURE EVENLY 


CLOSE TO SOCKET HOLES. MAKE SURE HOOKS 


UNTIL SOCKET IS TIGHT 


BODY. ARE SEATED IN HOLES BEFORE ON BOARD. 


PRESSING DOWN, 


PUSH IN 


Detail 3A 


CIRCUIT BOARD WIRING 


(yy Using diagonal wire cutters, clip off lug 6 of 
the 7-pin tube socket, To locate lug 6, 
count clockwise from the blank space on the 
bottom of the socket, See Detail 3A, 


(e 


~ 


Properly orient the 7-pin socket and install 
it through the lettered side of the board in 
the smaller of the two socket locations, as 
shown in Pictorial 3, Refer to Detail 3A for 
the mounting procedure, Be sure the lug 
hooks are seated in the holes before press- 
ing down on the socket, 


(}) Turn the board over and solder the socket 
pins to the circuit board foil, 


(LF Install the 9-pin socket and solder the socket 
pins to the circuit board foil, Do not clip 
off any of the pins of the 9-pin socket, 


Refer to Pictorial 3 for the following steps, 


(YW R24, Install a 3,3 megohm (orange-orange- 
green) resistor in the position designated on 
the lettered side of the circuit board, Bend 
the leads at right angles to the resistor body, 


Insert the leads in the correct holes and 
spread the leads slightly sothe resistor will 
not drop out of position when the board is 
turned over for soldering, All of the remain- 
ing circuit board resistors will be mounted 
before they are soldered, 


(VW) R34, Install a 220 KQ (red-red-yellow) re- 
sistor in position on the circuit board, 


(“) R33, R35, Install two 150 KQ (brown-green- 
yellow) resistors, 


(WV R16, Install a 27 KQ (red-violet-orange) 
resistor, 


(by) R32, Install a 10 megohm (brown-black- 
blue) resistor, 


(4 Ro, R10, R11, R12, R13, Install five 22 
megohm (red-red-blue) resistors in the 
five positions shown, 


(/ R15, Install a 100 2 (brown-black-brown) 
resistor, 


(FW R14, Install a 10 KQ (brown-black-orange) 
resistor, Position the 10 KQ resistor slight- 
ly toward the center of the circuit board so 
that it will clear the AC Balance control 
terminals, as shown in Pictorial 3, 


HEATHEKIT 


i 6-32 x 3/8" SCREW 


©)#6 FIBER SHOULDER 
WASHER 


- BATTERY CUP 


GD #6 LOCKWASHER 


8 6-32 NUT 


BATTERY CUP MOUNTING ON LETTERED 
SIDE OF CIRCUIT BOARD 


Detail 3B 


Check all the resistors for snug positioning 
against the board, Now turn the circuit board 
over, solder each lead and trim off the excess 
lead close to the board surface, Carefully check 
each connection after clipping the leads, to make 
sure a good solder connection has been made, 


NOTE: A plastic nut starter has been provided 
with this kit, Use it to hold and start nuts on 
screws, See Page 3 of the Kit Builders Guide 
for more information, 


(WS Mount the battery cup in position on the 
lettered side of the circuit board, Use a 6-32 
x 3/8" screw, #6 fiber shoulder washer, #6 
lockwasher, and 6-32 nut, as shown in 
Detail 3B, 
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PILOT LAMP 


NOTE: THESE LUGS 
ARE NOT USED. 
DO NOT SOLDER 


Detail 3C 


(A R3, R4, R5, Mount the three 10 Kf controls 
(AC CAL, DC CAL, and AC BAL) on the let- 
tered side of the circuit board so that the 
mounting lugs and terminals protrude 
through the foil side, Refer to Pictorial 3 
and Detail 3C, Hold the controls firmly 
against the board and solder the mounting 
lugs and terminals directly to the foil 
pattern, Notice that the three lugs which do 
not connect to the foil pattern are not 
soldered, as mention in the note in 
Detail 3C, 


BLK-YEL 
BLK-RED 
2 


TO FUNCTION 
SWITCH REAR 
DECK LUG 1 
WHEN WIRED 
FOR 120 VAC 


WIRED FOR 240 VAC 
SOLDERLESS CONNECTOR 


WIRED FOR 120 VAC 


RANGE 
SWITCH 


TRANSFORMER 
TRANSFORMER 


INSTALL BATTERY CUP TO FUNCTION 
IN THIS LOCATION SWITCH SECOND 
DECK LUG 3 


NOTE: DRESS THE 10K RESISTOR : FUNCTION = 
SLIGHTLY TO THE LEFT SO IT SWITCH 

WILL CLEAR THE POTENTIOMETER 

TERMINALS. 


PICTORIAL 3 


TO) SZ" }0N 
CIRCUIT BOARD 
- 


PICTORIAL 4 
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HEATHEKIT 


CUT THIS PIN OFF PLACE PINS INTO MOUNTING APPLY PRESSURE EVENLY 


CLOSE TO SOCKET HOLES. MAKE SURE HOOKS 


UNTIL SOCKET IS TIGHT 


BODY. ARE SEATED IN HOLES BEFORE ON BOARD. 


PRESSING DOWN, 


Detail 3A 


CIRCUIT BOARD WIRING 


(4) Using diagonal wire cutters, clip off lug 6 of 
the 7-pin tube socket, To locate lug 6, 
count clockwise from the blank space on the 
bottom of the socket, See Detail 3A, 


~ 


(©) Properly orient the 7-pin socket and install 
it through the lettered side of the board in 
the smaller of the two socket locations, as 
shown in Pictorial 3, Refer to Detail 3A for 
the mounting procedure, Be sure the lug 
hooks are seated in the holes before press- 
ing down on the socket, 


() Turn the board over and solder the socket 
pins to the circuit board foil. 


(F Install the 9-pin socket and solder the socket 
pins to the circuit board foil, Do not clip 
off any of the pins of the 9-pin socket, 


Refer to Pictorial 3 for the following steps, 


(YW R24, Install a 3,3 megohm (orange-orange- 
green) resistor in the position designated on 
the lettered side of the circuit board, Bend 
the leads at right angles to the resistor body, 


Insert the leads in the correct holes and 
spread the leads slightly so the resistor will 
not drop out of position when the board is 
turned over for soldering, All of the remain- 
ing circuit board resistors will be mounted 
before they are soldered, 


(VY R34, Install a 220 KS (red-red-yellow) re- 
sistor in position on the circuit board, 


(4 R33, R35, Install two 150 KQ (brown-green- 
yellow) resistors, 


(Wf R16, Install a 27 KQ (red-violet-orange) 
resistor, 


(by) R32, Install a 10 megohm (brown-black- 
blue) resistor, 


(4 Ro, R10, R11, R12, R13, Install five 22 
megohm (red-red-blue) resistors in the 
five positions shown, 


(/) R15, Install a 100 2 (brown-black-brown) 
resistor, 


(LY R14, Install a 10 KQ (brown-black-orange) 
resistor, Position the 10 KQ resistor slight- 
ly toward the center of the circuit board so 
that it will clear the AC Balance control 
terminals, as shown in Pictorial 3, 


aaa) HEATHEKIT’ Seen te 


PILOT LAMP 
SOCKET 


Go» x 3/8" SCREW 


© )#6 FIBER SHOULDER 
WASHER 


@PY #6 LOCKWASHER 


2) 6-32 NUT 


BATTERY CUP MOUNTING ON LETTERED 
SIDE OF CIRCUIT BOARD 


Detail 3B 


Check all the resistors for snug positioning 
against the board, Now turn the circuit board 
over, solder each lead and trim off the excess 
lead close to the board surface, Carefully check 
each connection after clipping the leads, to make 
sure a good solder connection has been made, 


NOTE: A plastic nut starter has been provided 
with this kit, Use it to hold and start nuts on 
screws, See Page 3 of the Kit Builders Guide 
for more information, 


(WS Mount the battery cup in position on the 
lettered side of the circuit board, Use a 6-32 
x 3/8" screw, #6 fiber shoulder washer, #6 
lockwasher, and 6-32 nut, as shown in 
Detail 3B, 


NOTE: THESE LUGS 
ARE NOT USED. 
DO NOT SOLDER 


Detail 3C 


(UA R3, R4, R5, Mount the three 10 KQ controls 
(AC CAL, DC CAL, and AC BAL) on the let- 
tered side of the circuit board so that the 
mounting lugs and terminals protrude 
through the foil side, Refer to Pictorial 3 
and Detail 3C, Hold the controls firmly 
against the board and solder the mounting 
lugs and terminals directly to the foil 
pattern, Notice that the three lugs which do 
not connect to the foil pattern are not 
soldered, as mention in the note in 
Detail 3C, 
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6°32:NUT G2 itary 
Loe 
146 LOCKWASHER 


#6 SOLDERLUG 


BE SURE TO 
USE 

SHORT SCREW 4g 

6-32 x 1/4" 


METHOD OF ASSEMBLING BATTERY SPRING 
TO BRACKET 


Detail 5A 


MOUNTING THE BATTERY SPRING 


x 
(Ly Install the large battery holder spring on the 
bracket as shown in Detail 5A, Use the 
6-32 x 1/4" screw, #6 lockwasher, #6 solder 
lug, and 6-32 nut, The lockwasher and nut 
should be on the inner side of the bracket, 
inside the spring, Otherwise the body of this 
screw will protrude through the back of the 
completed VTVM, Position the solder lug so 
that it does not obstruct the other hole in the 
bracket, Long-nose pliers should be used to 
hold the nut while the screw is tightened, 


Gg HrsTHuKIT 


METER, BRACKET, AND CIRCUIT BOARD 
INSTALLATION 


( ) Before installing the meter, it isnecessary 
to remove the solder lugs and the wire 
between the meter terminals, On each 
terminal hold the lower nut with long-nose 
pliers while loosening the upper nut with a 
3/8" socket wrench or another pair ofpliers, 
DO NOT PERMIT THE THREADED TERMI- 
NAL STUD TO TURN, Next, tighten the re- 
maining nuts snugly against the meter stud 
Speednut on the back of the meter, using 
finger pressure only, Again, be sure that the 
stud itself does not turn, 


NOTE: While mounting the meter to the panel, 
be sure to use a soft cloth on the workbench 
surface to avoid scratching the plastic meter 
housing, 


(/) Insert the four meter mounting screws in 
the holes in the front panel, Looking at the 
panel from the rear, fasten the upper left 
meter mounting screw to the panel using a 
brass 6-32 nut and brass #6 lockwasher, 
packed in the meter box, Only this nut 
should be installed at this time, ; 


(‘/) Mount the Z bracket on the upper right 
meter mounting screw as shown in Detail 
5B, using the brass meter mounting hard- 
ware, Note the orientation of the off-center 
holes in the Z bracket, 


(‘4 Install the large bracket on the two lower 
meter mounting screws as shown in Pic- 
torial 5, using the brass hardware, NOTE: 
The bracket must straddle the cable, As 
the mounting nuts are being tightened, 
lightly pinch together the two legs of the 
bracket to insure adequate clearance be- 
tween the legs and the panel edge, 


we Screw the pilot lamp into the pilot lamp 
socket at the top of the circuit board, Slip 
the 1-1/4" length of 3/8'' diameter fiber- 
glas sleeving over the pilot lamp and socket, 
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TZ 
Detail 5B 


( WY Remove the 6-32 hardware at the top trans- 
former mounting lug, Refer to Detail 5B, 
Temporarily set aside this hardware, 


(WV) Place a #10 fiber washer over each of the 
two meter terminal studs, Slip the circuit 
board between the bracket legs so that the 
meter stud terminals pass through the 

-mounting holes in the circuit board, The 
bottom edge of the circuit board will now 
rest on the two small flanges at the notches 
in the bracket legs, Replace the two solder 
lugs and the meter stud nuts over the meter 
stud terminals, marked M1 and M2 in Pic- 
torial 5, Orient the lugs as shown in Pic- 
torial 5 and very lightly tighten the nuts, 
Bend the lugs slightly away from the circuit 
board to facilitate soldering later, 


(fr Align the circuit board so that its edges 
are parallel to the panel edges and complete- 
ly clear each side, Now bend the Z bracket 
toward the right side of the panel and 
slightly crimp the top of the Z bracket so 
that its top mounting hole lines up with the 
top mounting hole of the transformer on the 


circuit board, and the top of the Z bracket 
lies flush against the circuit board, Replace 
the 6-32 hardware in the top transformer 
mounting lug, securing the transformer and 
circuit board to the Z bracket, as shown in 
Detail 5B, 


A Now tighten the nuts over the meter stud 
terminals firmly but not excessively, Also 
tighten the 6-32 transformer mounting hard- 
ware to the Z bracket, 


FINAL WIRING 
Refer to Pictorial 5 for the following steps, 


7c) Connect the hookup wire from location X 
on the circuit board to Function switch 
second deck lug 3 (S-2), 


(4 Connect either hookup wire from lug 1 of 
phone jack P to circuit board location Z (S-1), 


(VW) Connect the remaining hookup wire from 
lug 1 of phone jack Ptothe solder lug under 
the battery spring on the large bracket (NS), 


(\/) Connect a 6-1/4" hookup wire from M1 
(S-1) to Function switch second deck lug 
5 (S-1). 


iA connect a 6" hookup wire from M2 (S-1) to 
Function switch second deck lug 2 (S-1), 


NOTE: Observe that the two edges of the flat 
line cord are different, One edge is smooth but 
the other edge is ribbed for identification, 


(A Separate the three wires of the linecordto a 
point approximately 5'' from the end, Cut 2" 
from the ends of both the green wire and the 
smooth wire, 


Cer retace 1/4" of insulation from the end of 
each line cord wire, Melt a small amount 
of solder on the twisted bare strands of each 
line cord wire to keep the fine wires 
together, 
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PLACE THE LINE SQUEEZE THE TWO INSERT THE REAR 
CORD IN THE SLOT. SEGMENTS TOGETHER. HALF INTO THE 
p HOLE. 


Detail 5C 


(*) Position the proper strain relief on the line 
cord about 7'' back from the end of the 
longest wire, Detail 5C shows the strain 
relief (#75-71) for the flat line cord sup- 
plied with the kit, If a round line cord is 
used, install the other strain relief, 


(\“) Install the strain relief and line cord 
through the large hole in the bracket as 
shown in Pictorial 5, 


(“ Connect the smooth line cord wire to 
Function switch rear deck lug 2 (S-1), 


() Solder the ribbed line cord wire to the po- 
sition marked "line'’ in the upper right- 
hand corner of the circuit board, near the 
transformer (S-1), 


(Vv ) Connect the green line cord wire tothe sol- 
der lug under the battery spring on the large 
bracket (S-2), 


NOTE: Perform only one of the following two 
steps, 


( .) If your VTVM is being wired for 120 Volt 
operation, twist the black-red and black- 
yellow transformer leads together and con- 
noes to Function switch rear deck lug1 
S-2). 


(~).If_your VTVM is being wired for 240 Volt 


opera onnect the black-red transform- 
er lead to ction switch rear deck 
lug 1 (S-1) 


: =~ 


( ) Install the 6AL5 tube and 12AU7 tube in 
their respective sockets as shown in Pic- 
torial 6, Be careful not to damage the tube 
prongs when inserting them into their 
sockets, 


( ) Fasten the handle on the cabinet, using two 
#10 x 1/2" sheet metal screws, 


( ) Push the rubber feet into the four holes in the 
bottom of the cabinet, 


( ) Install the battery, Start the top (+) endof the 
battery into the battery cup and then pull the 
spring out and over the bottom (-) endof the 
battery, Now push the spring and the battery 
in so the spring, battery, andbattery cup are 
all in line, as shown in Pictorial 6, Make 
sure the spring contacts the negative (-), 
metal, end of the battery, _ 


PRELIMINARY TEST 


Carefully inspect the instrument and check the 
"dress" (or arrangement) of all wiring, Besure 
the wiring and components are not positioned in 
such a way that short circuits may occur, 
Check all solder connections, Gently shake out 
all loose wire clippings, insulation, and other 
debris that may have accumulated during the 
assembly of the instrument, 


Make sure that the mechanical zero position of 
the meter pointer is correct, If not, adjust as fol- 
lows: 


( ) Place the instrument in the normal operating 
position, Turn the plastic screw onthe meter 
face with a screwdriver while gently tapping 
the meter face with one finger until the 
pointer coincides with the zero line on the 
left side of the scale, 


Plug the VTVM line cord into the proper volt- 
age AC source, Turn the Function knob to the 
DC+ or DC- position and the Range switch to the 
1.5 V position, The tubes and pilot lamp should 
light within 15 to 20 seconds of warmup time, 
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PLACE POSITIVE END OF BATTERY 
IN THE CUP. WORK THE SPRING 
OVER THE OTHER END AND POSITION 
AS IN PART B. 


LOCATION OF TUBES AND BATTERY. 


PICTORIAL 6 


When the VTVM is first turned on, the meter 
pointer will normally deflect to full scale and 
then return to, or near, the zero position, This 
is caused by the 12AU7 tube stabilizing during 
warmup, There should be some degree of ZERO 
ADJ control action which will permit the meter 
pointer to deflect over a limited range of the 
dial, During the preliminary test warmup, 


check the instrument assembly very carefully 
for any indication of overheating, Assuming that 
the instrument will respond in the manner indi- 
cated, it will be safe to leave it turned on to 
thoroughly warm up while the balance of the kit 
project is completed, This will consists of test 
probe preparation and cabinet assembly. 


\ 
{ 


\ 
\ 
Q 
) 


NW 
NYA 
bh 


~ 
nN 
. 
Ne 
vs 
aaa 


INI : 
er # 
} 


=a SA 


ty 
4\ 
~ e @ 
i> 


BLK-RED 
BLK-YEL 


NOTE THAT BRACKET MUST BE 
POSITIONED SO THAT NOTCHES 
ARE ON THE BOTTOM. 


PICTORIAL 5 
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C01 OFF 


SHIELD WIRES 


‘“ Detail 7B 


( ly Remove 1/4" of the inner insulation from the 


shielded cable and solder to the resistor 
lead as shown in Detail 7B, Use only enough 
heat to cause a good solder connection, being 
careful not to melt the inner insulation of 
the shielded cable, 


( Ly Rieter to Detail 7C for the assembly of the 


front section of the probe, being careful to 
observe the orientation shown, Assemble 
the probe spike, the spring, the front section 
of the probe body, and the switch lever as 
shown, Push the switch lever flush against 
the front section of the probe body so that the 
small retaining ring notch in the spike is 


Detail 7D 


exposed, While holding the spike in firmly 
against the spring pressure with one hand, 
use a screwdriver or penknife to insert 
the retaining E washer into the notch in 
the spike as shown in Detail 7D, When this 
E washer is securely in place, the spike 
will be locked to the front section of the 
probe body, 


FLAT SIDE OF SHAFT 
ALIGNS WITH TABS ON 
FRONT SECTION AND 
SWITCH LEVER. 


Detail 7C 
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PLACE POSITIVE END OF BATTERY LOCATION OF TUBES AND BATTERY. 
IN THE CUP. WORK THE SPRING 
OVER THE OTHER END AND POSITION 


AS IN PART B. os 
PICTORIAL 6 | 
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pointer will normally deflect to full scale and for any indication of overheating, Assuming that aA 
then return to, or near, the zero position, This the instrument will respond in the manner indi- ren coat 
is caused by the 12AU7 tube stabilizing during cated, it will be safe to leave it turned on to 
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GER OFF 


SHIELD WIRES 


| ~ Detail 7B 


( Y Remove 1/4" of the inner insulation from the 


shielded cable and solder to the resistor 
lead as shown in Detail 7B, Use only enough 
heat to cause a good solder connection, being 
careful not to melt the inner insulation of 
the shielded cable, 


( Ly Kiéter to Detail 7C for the assembly of the 


front section of the probe, being careful to 
observe the orientation shown, Assemble 
the probe spike, the spring, the front section 
of the probe body, and the switch lever as 
shown, Push the switch lever flush against 
the front section of the probe body so that the 
small retaining ring notch in the spike is 


_ Detail 7D 


exposed, While holding the spike in firmly 
against the spring pressure with one hand, 
use a screwdriver or penknife to insert 
the retaining E washer into the notch in 
the spike as shown in Detail 7D, When this 
E washer is securely in place, the spike 
will be locked to the front section of the 
probe body. 


FLAT SIDE OF SHAFT 
ALIGNS WITH TABS ON es 
FRONT SECTION AND 
SWITCH LEVER. yp 


a | 
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Detail 7C 


ALLIGATOR CLIP 
WITH THREADED 
INSERT 


®) — WASHER 


gy PROBE 
FRONT SECTION SWITCH LEVER 
OF PROBE Be, 
rd PROBE SPIKE 
LOADING SPRING 


PROBE SPIKE 


PROBE INSERT » 
INSULATOR Ge” 1/16" x 1/8" RIVET 


1 MEGOHM 
RESISTOR 


° 
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PREPARATION OF TEST PROBE AND LEADS 


NOTE: Read all the remaining assembly steps 
and familiarize yourself with the completed 
assembly and parts before proceeding, 


i] 
Refer to Pictorial 7 (fold-out from this page) 
for an exploded view of the probe assembly, 


(A Locate the probe insert insulator, Ifneces- 
Sary, remove any "flash" or sharp edge on 
the insert insulator with a file or penknife, 

(A R36, Locate the two small rivets and the 1 

megohm (brown-black-green) resistor 
shown in Detail 7A, Insert the rivets into the 
holes in the insulator so that the head of 
each rivet rests on the small shoulder 
around the hole in the insulator, Now turn 
the insulator over and lay it flat on the 
workbench, 


oy/cut one resistor leadto 3/8", Bend the other 
lead over and cut flush with the first lead 
as shown in Detail 7A, Squeeze the leads 


® together so that they line up with the rivet 


holes, 


( Y Insert the resistor leads into the rivets and 
lightly crimp the rivets with long-nose 
pliers or diagonal cutters to hold the 
resistor, 


NOTE: Before proceeding further, check the 
orientation of the resistor on the insulator, 
With the notch in the insulator facing you, the 
resistor should be on the left-hand side, 


(Y solder the resistor leads to the rivets, Make 
sure the resistor is square with the insert 
insulator and that the solder flows down the 
rivet to hold the rivet tight against the 
shoulder, NOTE: Keep solder away from the 
edge of the insert insulator to provide 
clearance for the internal shoulder of the 
probe center section, 


(LY Strip 1/2" of the outer insulation from one 
end of the shielded test cable, Clip off the 
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‘a 


CLIP OFF 


SHIELD WIRES 
‘* Detail 7B 


( IA Remave 1/4" of the inner insulation from the 
shielded cable and solder to the resistor 
lead as shown in Detail 7B, Use only enough 
heat to cause a good solder connection, being 
careful not to melt the inner insulation of 
the shielded cable, 


(Ly Keter to Detail 7C for the assembly of the 
front section of the probe, being careful to 
observe the orientation shown, Assemble 
the probe spike, the spring, the front section 
of the probe body, and the switch lever as 
shown, Push the switch lever flush against 
the front section of the probe body so that the 
small retaining ring notch in the spike is 


Detail 7D 


exposed, While holding the spike in firmly 
against the spring pressure with one hand, 
use a screwdriver or penknife to insert 
the retaining E washer into the notch in 
the spike as shown in Detail 7D, When this 
E washer is securely in place, the spike 
will be locked to the front section of the 
probe body, 


FLAT SIDE OF SHAFT 

ALIGNS WITH TABS ON 

FRONT SECTION AND TAB 
SWITCH LEVER. 


shield wires up to the outer insulation, It 
is absolutely essential that the shield wires 
on this end of the shielded test cable be 
completely insulated from the rest of the 
probe tip, DO NOT wrap the joint with tape 

KEEP SOLDER of any kind as this could cause a high re- 3 
AWAY FROM EDGE, sistance leakage path across the shielded 
portion and the resistor lead, 


CENTER SECTION 
OF PROBE BODY 


CRIMP 


SHOULDER 


\ 


NOTE: In the following steps, take special care 

to avoid melting or cutting the inner plastic 

é insulation of the shielded test cable, When 
Detail 7A soldering, hold the wire with long-nose pliers 
near the insulation to conduct the heat away 

from the plastic insulation, Detail 7C 


¢ 


REAR SECTION 
OF PROBE BODY 


SHIELDED 
TEST CABLE 


PICTORIAL 7 
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WITH THREADED 
INSERT 
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PREPARATION OF TEST PROBE AND LEADS 


NOTE: Read all the remaining assembly steps 
and familiarize yourself with the completed 
assembly and parts before proceeding, 


a 
Refer to Pictorial 7 (fold-out from this page) 
for an exploded view of the probe assembly, 


(fs Locate the probe insert insulator, Ifneces- 
Sary, remove any "'flash"' or sharp edge on 
the insert insulator with a file or penknife, 


(/4 R36, Locate the two small rivets and the 1 
megohm (brown-black-green) resistor 
shown in Detail 7A, Insert the rivets into the 
holes in the insulator so that the head of 
each rivet rests on the small shoulder 
around the hole in the insulator, Now turn 
the insulator over and lay it flat on the 
workbench, 


KEEP SOLDER 


CRIMP AWAY FROM EDGE. 


SHOULDER 


Detail 7A 


feu one resistor leadto 3/8", Bend the other 
lead over and cut flush with the first lead 
as shown in Detail 7A, Squeeze the leads 
together so that they line up with the rivet 
holes, 


( ly Insert the resistor leads into the rivets and 
lightly crimp the rivets with long-nose 
pliers or diagonal cutters to hold the 
resistor, 


NOTE: Before proceeding further, check the 
orientation of the resistor on the insulator, 
With the notch in the insulator facing you, the 
resistor should be on the left-hand side, 


(YY solder the resistor leads to the rivets, Make 
sure the resistor is square with the insert 
insulator and that the solder flows down the 
rivet to hold the rivet tight against the 
shoulder, NOTE: Keep solder away from the 
edge of the insert insulator to provide 
clearance for the internal shoulder of the 
probe center section, 


(VW Strip 1/2" of the outer insulation from one 
end of the shielded test cable, Clip off the 
shield wires up to the outer insulation, It 
is absolutely essential that the shield wires 
on this end of the shielded test cable be 
completely insulated from the rest of the 
probe tip, DO NOT wrap the joint with tape 
of any kind as this could cause a high re- 
sistance leakage path across the shielded 
portion and the resistor lead, 


NOTE: In the following steps, take special care 
to avoid melting or cutting the inner plastic 
insulation of the shielded test cable, When 
soldering, hold the wire with long-nose pliers 
near the insulation to conduct the heat away 
from the plastic insulation, 


Gag rratTuxit’ 
CLIP OFF 
SHIELD WIRES 
7 Detail 7B 


( yy Remove 1/4" of the inner insulation from the 
shielded cable and solder to the resistor 
lead as shown in Detail 7B, Use only enough 
heat to cause a good solder connection, being 
careful not to melt the inner insulation of 
the shielded cable, 


(Ly Keter to Detail 7C for the assembly of the 
front section of the probe, being careful to 
observe the orientation shown, Assemble 
the probe spike, the spring, the front section 
of the probe body, and the switch lever as 
shown, Push the switch lever flush against 
the front section of the probe body so that the 
small retaining ring notch in the spike is 


FLAT SIDE OF SHAFT 


ALIGNS WITH TABS ON 


FRONT SECTION AND 
SWITCH LEVER. 


¢ 


Detail 7C 
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Detail 7D 


exposed, While holding the spike in firmly 
against the spring pressure with one hand, 
use a screwdriver or penknife to insert 
the retaining E washer into the notch in 
the spike as shown in Detail 7D, When this 
E washer is securely in place, the spike 
will be locked to the front section of the 
probe body, 
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SCRAP 
HOOKUP WIRE 


Detail 7E 


Refer to Detail TE for final assembly of the 
test probe, 


(VW) Pull the switch lever forward against the 
spring tension and temporarily insert a 
Scrap piece of hookup wire between the 
switch lever and the front section of the 
probe body, 


( LY Slip the center section of the probe body onto 
the shielded cable, 


(“) Gently pulling the shielded cable from the 
back of the center section, align the insert 
insulator flush with the front of the center 
section, Do not pull the insert insulator 
all the way into its final shoulder seat, 


Gg heatHxKir 


(“) Insert the tab on the front section of the 
probe body into the notch in the insert 
insulator, Holding the front section sta- 
tionary, Screw the center section onto the 
front section, thus pushing the insert insula- 
tor down to its final seat, It is imperative 
that the final probe assembly be carried out 
in this manner; otherwise, proper connec- 
tion between the rivet heads and the front 
Aisa of the probe will not be er. 


MW y Remove the scrap hookup wire, 


NOTE: If the gap between the front and middle 
sections is not considerably less than 1/16", the 
tab is not properly seated in the notch and the 
above steps must be repeated, Also, when 
properly assembled, the switch lever will notice- 
ably "'detent,'' or drop into place at both ex- 
treme switch positions, 


(LY Screw the alligator clip with threaded insert 
onto the probe spike as far as it will go, 


(“J Slip the rear section of the probe onto the 
cable and screw it onto the center section, 


This completes the assembly of the test probe, 
The phone plug and alligator clip will now be 
assembled, 


(4 Route the free ends of both cables through 
the phone plug body, 


(ty Taking care not’ to cut the outer layer of 
very thin wires (shield), remove 1/2" of 
the outer insulator from the free end of 
the shielded test cable, as shown in De- 
tail 8A, 


(“) Twist the shield wires lightly into one 
strand, Remove 1/4" of the inner insu- 
lation, 


( “¥ Remove 1/2" of insulation from one end of 
the black test cable, Now twist the shield 
wires of the shielded cable and the wires 
of the black cable firmly together into one 
strand and tin the combined strand heavily, 
as shown in Detail 8A, Also tin heavily the 
inner conducting wire, Take care not to melt 
the inner insulation, 
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TAKING CARE NOT 
TO CUT THE-SHIELD 
WIRES REMOVE THE 
OUTER INSULATION, 


4 
= 


THE SHIELD 
INTO ONE 


N= 
+— 


1ST 
RES 
RAND. 


REMOVE TH 4 

INSULATION AND 

TWIST THE INNER SHIELD AND 

WIRES INTO A INNER CONDUCTOR 

SINGLE STRAND. USE ONLY ENOUGH 
HEAT TO FLOW THE 
SOLDER. 

Detail 8A 


In the following step, you will connect the pre- 
pared cables to the phone plug as shown in Pic- 
torial 8, To avoid overheating the cable insu- 
lation, apply a film of solder to the phone plug 
and heat thoroughly, Then hold the heavily 
tinned wires to the phone plug and apply just 
enough heat to melt the solder, 


(.)First, solder the two twisted wires to the 
phone plug, Be careful not to melt or burn 
the inner plastic insulation of the shielded 
cable, Then solder the inner conducting 
wire of the shielded cable as shown, being 
sure the phone plug body. will still fit over 
the wires, Be sure to use only enough heat 
to melt the solder and make a good connec- 
tion, 
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( ) After the wires have completely cooled 
down, use pliers to bend the tabs on the 
phone plug over lightly to secure the two 
cables, Be sure not to cut through the insula- 
tion by pinching the cables too hard with 
the tabs, Screw together the two parts of 
the phone plug, 


This completes the phone plug assembly, 


( ) Strip 1/2" of insulation from the free end 
of the black test lead, tin the strands of 
wire and solder to the alligator clip. 


NOTE: The blue and white identification label 
shows the Model Number and Production Series 
Number of your kit, Refer to these numbers in 
any communications with the Heath Company; 
this assures you that you will receive the most 
complete and up-to-date information in return, 


( ) Install the identification label in the follow- 
ing manner: 


1, Select a location for the label where it 
can easily be seen when needed, but 
will not show when the unit is in oper- 
ation, This location might be on the rear 
panel or the top of the chassis, or on the 
rear or bottom of the cabinet, 


2, Carefully peel away the backing paper, 
Then press the label into position, 


N 
Wy 
$ 


PICTORIAL 8 
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TEST AND CALIBRATION 


During the preparation of the test leads and cabi- 
net, the VTVM has had an opportunity to warm up 
thoroughly and should now be calibrated, 


Turn the instrument off and make sure that the 
mechanical zero position of the meter pointer is 
correct, If not, adjust as before, 


( ) Turn the instrument on again, 


ZERO ADJUST 


~ 


( ) Set the Function switch to DC+, Check oper- 
ation of the ZERO ADJ control, Turning 
this control should move the meter pointer 
part way up scale, Set the pointer to zero at 
the left side of the scale and check for 
zero positioning when the Function switch 
is changed to DC-, It should be possible to 
obtain a ZERO ADJ control position that will 
permit the meter pointer to remain station- 
ary when switching through from DC+ to 
DC-, If there is an appreciable zero shift 
of more than two divisions on the scale, 
it should be regarded merely as an indi- 
cation that additional aging of the 12AU7 
tube is required, This aging canbe obtained 
by leaving the instrument turned on for a 
period of 48 hours or more, or through con- 
tinued use of the VTVM with periodic cali- 
bration, 


DC CALIBRATE 


( ) Insert the test lead phone plug, Set the 
Function switch to DC+, the Range switch to 
1.5 V and the probe to DC, Connect the 
probe to lug 1 on the rear wafer of the 
Range switch (the point to which the blue ca- 
ble wire is connected in Pictorial 4). 


( ) Adjust the DC Calibrate control so that the 
meter pointer falls directly over the very 
small red dot on the meter face, Approach 
the red dot going up scale by turning the 
screwdriver control and watch the meter 
read 1,4 volts, and 1,5 volts, and then the 
red dot, As soon as the red dot is reached, 
stop turning the DC Calibrate control, Re- 
member that the Range switch must be set 
on 1,5 V for this adjustment, 


OHMS CHECK 


( ) Set the Function switch to OHMS, Set the 
OHMS ADJ control for full scale (infinity), 
Set the probe switch to AC-OHMS (the posi- 
tion opposite the DC marking) and touch the 
probe to the common test clip, The meter 
pointer should drop to zero at the left end 
of scale (no resistance), 


AC CALIBRATE 


NOTE: Your AC power line outlets may be 
either 2-wire or 3-wire types, Determine which 
type you have and complete the appropriate AC 
Calibration instructions, Use the AC Calibrate 
With Line Cord Adapter for the 2-wire outlets 
and AC Calibrate Without Line Cord Adapter for 
the 3-wire outlets, 


AC Calibrate With Line Cord Adapter 


CAUTION: Do not allow the green wire on the line cord 
adapter to be grounded in any way, or to touch any part of 
the VTVM. A good way to prevent this is to put a piece of 
tape over the spade lug on the end of the green wire. 


( ) Install the line cord adapter on the line 
cord, 


Temporarily remove the phone plug from the 
jack, 

Set the Range switch to 1.5 V andthe Func- 
tion switch to AC, 


) Adjust the AC Balance control so no move- 
ment is detected when switching from AC 
through DC- to DC+, 


Set the Range switch to the 150 V range if 
you wired your VTVM for 120 VAC opera- 
tion, or to the 500 V range if you wired the 
VTVM for 240 VAC operation, 
Set the Function switch to AC, 


Set the AC Calibrate control fully clockwise, 


ee 
~~ 


v) 

(+) 

( ) Reinsert the phone plug, 

( ) Set the switch on the test probe to AC, 
a) 


Connect the test probe to one side of the AC 
line and then the other side, Note the lowest 
reading and remove the probe from the AC 
line, 
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( ) Now connect the negative meter lead to the 
side of the AC line with the lowest reading, 
Then connect the test probe tothe other side 
of the line, 


( ) Adjust the AC Calibrate control until the 
meter pointer indicates the line voltage, 


( ) Disconnect the test lead and probe, 


AC CALIBRATE WITHOUT LINE CORD 
ADAPTER 


CAUTION: Do NOT. use the common (negative) 
lead of the VTVM when measuring power line 
voltages, This lead is already connected to the 
circuit ground and to the power line ground, If the 


common lead should contact the "hot'' side of the 
power outlet, the power line will be short- 
circuited, Connect ONLY the meter probe, set on 
AC, to the power line, 


(_) Temporarily remove the phone plug from the 
jack, 


( ) Set the Range switch to 1.5 V andthe Func- 
tion switch to AC, 


( ) Adjust the AC Balance control so no move- 
ment is detected when switching from AC 
through DC- to DC+, 

( ) Set the Range switch to the 150 V range if 
you wired your VTVM for 120 VAC opera- 
tion, or to the 500 V range if you wired the 
VTVM for 240 VAC operation, 

( ) Set the Function switch to AC, 

( ) Set the switch on the test probe to AC, 


( ) Reinsert the phone plug, 


( ) Connect the test probe to the side of the 
AC line with the highest reading, 


( ) Adjust the AC Calibrate control until the 
meter pointer indicates the line voltage, 


AGING AND FINAL CALIBRATION 


( ) It is recommended that the tubes be aged 
before final calibration, This is accom- 
plished by keeping the instrument turned on 
for a period of at least 48 hours, Final 
calibration should be done in the same way 
as the initial calibration, Careful calibration 
will result in a more accurate instrument, 
If a standard AC meter is available, it is 
desirable to use such an instrument to 
check the accuracy of the VTVM, Prefer- 
ably, use a voltage near full scale on the 
VTVM as for instance, 140 volts or 40 
volts on the 150 V or 50 V range respec- 
tively, The DC scales may also be cali- 
brated using a DC meter of known accuracy, 
One of the major advantages of kit form 
instrument assembly is that the kit builder 
becomes thoroughly familiar with the cali- 
bration procedure and is therefore capable 
of periodically checking VTVM operating 
accuracy, instead of assuming that usual 
factory instrument calibration is still valid, 


After final calibration, place the instrument in 
the cabinet and secure it with two 6-32 x 3/8" 
sheet metal screws, The instrument is now ready 
for use, The power consumption of the VTVM 
is very low and there is no objection to leaving 
the instrument on continuously during the daily 
work period rather than turning it off each time 
a measurement function is completed, Daily 
operation for a period of several hours or more 
will also serve the purpose of minimizing possi- 
ble moisture accumulation, 
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USING YOUR VTVM 


Figure 1 


COMBINATION PROBE 


The combination AC-OHMS-DC test probe elimi- 
nates two of the usual three test jack installa- 
tions in the VTVM front panel, The probe is set 
to AC-OHMS (the position opposite the DC mark- 
ing) when the Function switchis on AC or OHMS, 
and on DC when the Function switch is on DC+ or 
DC-, The probe tip design makes it unnecessary 
to actually hold the probe to the circuit, Instead, 
the probe can be clipped onto any leadin the cir- 
cuit, as shown in Figure 1, giving the operator 
another free hand, 


CAUTION: It is good practice to observe certain 
basic rules of operating procedure anytime 
voltage measurements are to be made, Always 
handle the test probe by the insulated housing 
only and do not touch the exposed tip portion, 


The metal case of this instrument is connected 
to the ground of the internal circuit and, through 
the green line cord wire, to the power line ground, 
For proper operation, the ground terminal of the 
instrument should ALWAYS be connected to the 
ground of the equipment under test, There is 
always danger inherent in testing electrical 
equipment and therefore the user should clearly 
familiarize himself with the equipment under 
test before working on it, bearing in mind that 
high voltages may appear at unexpected points 
in defective equipment, 


When measurements are to be made at high 
voltage points, it is good practice to remove 
operating power before connecting test leads, 
If this is not possible, be particularly careful 


to avoid accidental contact with nearby objects 
which could provide a ground return path, When 
working on high voltage circuits, play safe, 
Keep one hand in your pocket to minimize 
accidental shock hazard and be sure to stand 
on a properly insulated floor or floor covering, 


DC VOLTAGE MEASUREMENTS 


The VTVM has many advantages over nonelec- 
tronic volt-ohmmeters, The greatest advantage 
is the high input resistance, This enables much 
more accurate readings to be obtained in high 
impedance circuits such as resistance coupled 
amplifiers, oscillator grid circuits, and AVC 
lines, 


To illustrate this, assume a resistance coupled 
audio amplifier with a ,5 megohm plate load re- 
sistor operating from a 100 volt plate supply as 
shown in Figure 2, Assume that the plate voltage 
is 50 volts and therefore the tube acts as a ,5 
megohm resistor, Measuring the plate voltage 
with a conventional 1000 ohms-per-volt instru- 
ment on the 100 volt scale, the meter can be 
considered a 100,000 2 (,1 megohm) resistor 
in parallel with the tube, The voltage on the plate 
is then about 14 volts, and is shown as such by 
the meter, This is due to the shunt resistance of 
the low resistance meter, Using the VT VM on any 
scale setting, the full 11 megohms is placed in 
parallel with the tube, The voltage on the plate 
is then about 49 volts or 2% lower than the 
normal operating voltage, More accurate read- 
ings can thus be obtained with the high resistance 
provided by an electronic voltmeter, 


To measure DC voltage with the VT VM, connect 
the COMMON (black lead) to the common or 
"cold" side of the voltage to be measured, Set 
the Function switch to DC+ or DC- as required 
and set the Range switch to a range greater 
than the voltage to be measured, if known, If un- 
known, set to 1500 V, With the test probe set on 
DC, touch the "hot'' side of the voltage to be 
measured, If the pointer moves less than 1/3 
of full scale, switch the Range switch to the 
next lower range, For greatest measurement 
accuracy, all voltage measurements should be 
made on the range which will accommodate the 
largest possible deflection of the meter pointer, 
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The available voltage ranges are intended to pro- 
vide coverage for the radio and TV serviceman, 
For example, the 1.5 V range will be useful in 
measuring bias voltages, DC heater voltages, etc, 
The 5 V and 15 V ranges will again prove their 
worth in bias measurement functions, The 50 V 
and 150 V ranges will find greatest application 
in the measurement of voltages encountered in 
universal or transformerless type radio circuits, 
The 500 V range can be used on conventional 
transformer operated power supplies found in 
radio and TV circuits, and this voltage range 
eliminates the necessity for switching from one 
range to another when measuring plate and 
screen supply voltages, On many occasions, the 
higher voltage ranges will prove useful, 


DC accelerating potentials developed in TV 
receiver flyback power supply systems can be 
safely measured through the use of the HEATH- 
KIT High Voltage Probe in conjunction with the 
VTVM, This probe with its precision multiplier 
resistor mounted in a safety plastic probe 
housing will provide a multiplication factor of 
100 for the VITVM DC ranges, 30,000 volts DC 
is generally considered the safe upper limit for 
these measurements, 


CENTER SCALE "0" POSITION 


Your VTVM features a convenient center scale 
zero position, The adjustment range of the ZERO 
ADJ control will permit center scale zero 


deflection of the meter pointer when Function 
switch is set to DC+ or DC-, Center scale 
zero may not be obtained at both positions, 


The center scale zero will be useful as a null 
indicator in discriminator adjustments, for bias 
measurements or any application where polarity 
reversals may occur, 


AC VOLTAGE MEASUREMENTS 


Power Line Measurements 
CAUTION: When you measure the power line 


voltage from a 3-wire grounded system, do 


NOT use the common (negative) lead of the 
VTVM, This lead is already connected through 
the green lead of the 3-wire line cord to the 
power line ground, If you should touch this com- 
mon lead to the "hot" side of the power outlet, 
the power line will be short circuited, Connect 
ONLY the meter probe, set on AC, to the power 
line, If there is no meter indication, connect 
the probe to the other side of the power line, 


If you use a 2-wire system, use the adapter 
plug supplied with the VTVM, 


If you have occasion to measure a 240 volt, 3- 
wire, AC power line, you will get a meter indi- 
cation at two of the three connections, The con- 
nection which produces no meter reading is the 
common Side of the power line, Add together the 
voltages at the other two connections to deter- 
mine the line voltage, 
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Other AC Voltages 


To measure AC voltage, connect the COMMON 
(black) lead to the common or "cold" side of the 
voltage to be measured, Set the Function switch 
to AC and set the range switch to a range 
greater than the voltage to be measured, if 
known, If unknown, set to 1500 V, With the test 
probe set on AC, touch the other side or "hot"’ 
side of the voltage to be measured, If the meter 
moves less than 1/3 of full scale, switch to the 
next lower range, The maximum AC voltage that 
can be safely measured is 1500 volts, and this 
limit must not be exceeded, The meter scales are 


calibrated in both rms and peak-to-peak voltages, 


When values of sine waves are measured, rms 
voltages are read and the corresponding values in 
peak-to-peak volts are equal to 2,83 times the 
rms voltage, If the range switch is set at 15 V 
and a sine wave of 10 rmsvoltsis applied to the 
instrument, the meter pointer will indicate 10 
rms volts and 28,3 peak-to-peak volts, This 
direct-reading, time-saving feature makes the 
usual calculation to transpose from one scale to 
another unnecessary, 


This VTVM is an extremely sensitive elec- 
tronic AC voltmeter and as the human body 
picks up AC when near any AC wires, the 
meter will indicate this pickup, Never touch 
the probe when on the lower ranges, Zero 
should be set with the probe shorted to the 
common clip, Then switch back and forth 
between DC- and DC+, 


RESISTANCE MEASUREMENTS 


To measure resistance with the VTVM, con- 
nect the COMMON (black) lead to one side of 
the resistor or circuit to be measured, Set 
the Function switch to OHMS and set the Range 
switch to a range that will provide a reading 
as near mid-scale as possible, Set the OHMS 
ADJ control so the meter indicates exactly 
full scale (infinity), With the test probe set on 
OHMS, touch the other side of the resistor or 
circuit to be measured, Read resistance on 
the OHMS scale and multiply by the proper 
factor as shown by the Range switch settings, 


HEATHEKIT 


NOTE: Although a battery is used to measure 
resistance, the indication is obtained through the 
electronic meter circuit and therefore the VTVM 
must be connected to the AC power line and 
turned on, Establish the habit of never leaving 
the instrument set in the OHMS position as this 
could greatly shorten the life of the ohmmeter 
battery, particularly if the test leads are acci- 
dentally shorted together when lying on the 
service bench, 


USING THE DECIBEL SCALE 


Because the human ear does not respond to 
volume of sound in proportion to signal strength, 
a unit of measure called the "bel'' was adopted, 
The bel is more nearly equivalent to human 
ratios, Normally the reading is given in 1/10 
of a bel or a decibel, Various signal levels are 
adopted by various manufacturers as standard 
of zero decibel, The VTVM DB scale (decibel) 
uses a Standard of 1 milliwatt into a 600 2 load 
as zero decibels, This corresponds to .774 volts 
AC on the 1.5 V scale, From this figure, the 
various AC ranges of the VTVM may be con- 
verted to DB, with adequate accuracy, by the 
following chart: 


AC VOLTS SCALE DECIBEL SCALE 
Read db directly 


0-1,5 volts 
0- Add 10 db to the reading 


5 volts 


0-15 volts Add 20 db to the reading 
0-50 volts Add 30 db to the reading 
0-150 volts Add 40 db to the reading 
0-500 volts Add 50 db tothe reading 


0-1500 volts Add 60 db tothe reading 
As the decibel is a power ratio or voltage 
ratio, it may be used as such without specifying 
the reference level, Thus for instance, afidelity 
curve may be run on anamplifier byfeeding in a 
signal of variable frequency but constant ampli- 
tude, At a reference frequency of say 400 eps, 
adjust the input to give a convenient indication 
(zero db, for instance) on the VTVM connected 
to the output, As the input frequency is varied, 
the output variation may be noted directly inDB 
above and below the specified reference level, 
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READING THE METER SCALE 


The voltage markings for the Range switch refer 
to the full scale reading, The scale is marked 
0-15 and 0-50 for voltage, On the 1.5 V range, 
read the 0-15 scale and move the decimal one 
place to the left, Thus for example, a reading 
of 8 would represent a voltage of .8 volt, On the 
5 Vrange, read the 0-50 scale and move the deci- 
mal point one place to the left, that is, drop the 
zero, A reading of 40 would represent a voltage 
of 4 volts, On the 15 V range, read the 0-15 
scale directly, EXAMPLE: A reading of 4 
represents a voltage of 4 volts, On the 50 V 
range, read the 0-50 volts directly. On the 150 
V range, read the 0-15 scale and add one zero, 
EXAMPLE: A reading of 12 represents a voltage 
of 120 volts, On the 500 V range, read the 0-50 
scale and add one zero, EXAMPLE: A reading 
of 40 represents a voltage of 400 volts, On the 
1500 V range, read the 0-15 scale and add two 
zeros, EXAMPLE: A reading of 8 represents a 
voltage of 800 volts, 


NOTE: The meter markings do not mean that 
the upper scale indicates DC volts andthe lower 
scale AC volts, Rather, it means that either 
scale will read AC volts or DC volts, depending 
on the setting of the Function switch, 


The resistance marking or OHMS scale refers 
to the lowest resistance range, RX1, For the 
other ranges, add the proper number of zeros, 
Add two zeros for RX100, four zeros for RX10K 
and six zeros for RX1 MEG, On the RX1 MEG 
range, the scale can also be considered to read 
directly in megohms, 


ACCURACY 


The accuracy of the meter movement is within 
2% of full scale which means that on the 1500 V 
range, for instance, the accuracy of the move- 
ment will be within 30 volts at any point on the 
scale, On DC, the accuracy of the multipliers (1%) 
may be additive, resulting in an accuracy of 
within 3% of full scale, 


On AC, the accuracy of the rectifier circuit con- 
tributes variations which result in an accuracy 
of within 5% of full scale, Bear in mind that on 
the lowest AC voltage range, 1.5 V extreme 
Sensitivity will introduce additional variation 
through stray pickup, Therefore, on the 1,5 V 
range, it is possible that the accuracy may be 
in the order of 15% on AC only, 


The accuracy on the OHMS range depends on the 
meter accuracy, the ohms multiplier accuracy 
(including the internal resistance of the battery) 
and the stability of the battery voltage, On the 
RX1 scale, the internal resistance of the battery 
and the battery voltage both vary as a result of 
the current drawn by the resistance under test, 
For greatest accuracy, tests on low resistance 
values should be made as quickly as possible, 


On the higher ohms range, the accuracy de- 
pends practically on the multipliers which are 
1% and the meter movement accuracy, 2%, Be- 
cause of the nonlinear OHMS scale, the resulting 
accuracy is not readily expressed in a per- 
centage figure, but greatest accuracy is ob- 
tained at mid-scale readings, 


NOTE: When comparing this instrument with 
another VTVM, consider that the accuracy of 
the other instrument may deviate inthe opposite 
direction, Therefore, when comparing two in- 
struments of 5% accuracy, the total difference 
may be 10%, Critical comparisons should only 
be made against certified laboratory standards, 
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IN CASE OF DIFFICULTY 


1, Recheck the wiring, Trace each lead in 
colored pencil on the Pictorial as it is 
checked, It is frequently helpful to have a 
friend check your work, Someone who is not 
familiar with the unit may notice something 
consistently overlooked by the constructor, 


2, It is interesting to note that about 90% of the 
kits that are returned for repair, do not 
function properly due to poor connections 
and soldering, Therefore, many troubles 
can be eliminated by reheating all connec- 
tions to make sure that they are soldered 
as described in the Proper Soldering Tech- 
niques section of this manual, 


3, Check to be sure that all tubes are in their 
proper locations, Make sure that all tubes 
light up properly, 


4, Check the tubes with a tube tester or by 
substitution of tubes known to be good, 


5, Check the values of the component parts, 
Be sure that the proper part has been 
wired into the circuit, as shown in the 
pictorial diagrams and as called out in the 
wiring instructions, 


6, Check for bits of solder, wire ends or other 
foreign matter which may be lodged in the 
wiring beneath the chassis, 


7, If, after careful checks, the trouble is still 
not located and a voltmeter is available, 
check voltage readings against those found 
on the Schematic Diagram, NOTE: All 
voltage readings were taken with an 11 
megohm input vacuum tube voltmeter, Volt- 
ageS may vary as much as 10% due to line 
voltage variations, 


8, A review of. the Circuit Description will 
prove helpful in indicating where to look 
for trouble, 

NOTE: In an extreme case where you are unable to resolve a 

difficulty, refer to the “Service” section and Warranty of the 

“Kit Builders Guide”, and to the “Factory Repair Service” 

on this Page. 


FACTORY REPAIR SERVICE 


You can return your completed kit to the Heath Company 
Service Department to have it repaired for a minimum 
service fee. (Kits that have been modified will not be 
accepted for repair.) Or, if you wish, you can deliver your 
kit to a nearby Heathkit Electronic Center. These centers are 
listed in your Heathkit catalog. 


To be eligible for replacement parts under the terms of the 
warranty, equipment returned for factory repair service, or 
delivered to a Heathkit Electronic Center, must be 
accompanied by the invoice or the sales slip, or a copy of 
either. If you send the original invoice or sales slip, it will be 
returned to you. 


If it is not convenient to deliver your kit to a Heathkit 
Electronic Center, please ship it to the factory at Benton 
Harbor, Michigan and observe the following shipping 


instructions: 


Prepare a letter in duplicate, containing the following 
information: 


e Your name and return address. 
e Date of purchase. 


e A brief description of the difficulty. 

e The invoice or sales slip, or a copy of either. 

e Your authorization to ship the repaired unit back to 
you C.O.D. for the service and shipping charges, plus 
the cost of parts not covered by the warranty. 


Attach the envelope containing one copy of this letter 
directly to the unit before packaging, so that we do not 
overlook this important information. Send the second copy 
of the letter by separate mail to Heath Company, Attention: ~ 
Service Department, Benton Harbor, Michigan 49022. 


Check the equipment to see that all parts and screws are in 
place. Then, wrap the equipment in heavy paper. Place the 
equipment in a strong carton, and put at least THREE 
INCHES of resilient packing material (shredded paper, — 
excelsior, etc.) on all sides, between the equipment and the 
carton. Seal the carton with gummed paper tape, and tie it 
with a strong cord. Ship it by prepaid express, United Parcel 
Service, or insured parcel post to: 


Heath Company 
Service Department 
Benton Harbor, Michigan 49022 
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TROUBLESHOOTING CHART 


COMPLETELY INOPERATIVE 

1, Make sure that power is being applied to the 
instrument, This may be measured across 
the primary winding of the power trans- 
former (black lead to black-red lead), 

2. If pilot lamp and tube filaments do not light, 
check voltage between the yellow leads of 
power transformer (5-6 volts AC), 

3, Check voltage between each end of electro- 
lytic capacitor and ground, Correct voltages 
are shown on the Schematic, 


4, Check the 12AU7 tube, 


INABILITY TO OBTAIN DC BALANCE 


1, Check the 12AU7 tube for an unbalanced con- 
dition (Substitution), 


2, Check the two ,005 capacitors C5 and C6 
(Pins 2 and 7 of the 12AU7), 


3, Check the components in the cathode circuits 
of the 12AU7 tube (Pins 3 and 8), These 
circuits include the ZERO ADJ control, R1, 
R33, R34, and R35, 


4, Check Range switch assembly carefully, 


AC INOPERATIVE 
1, Check the 6AL5 tube, 


2. Check C2, .047 yufd 1600 volt, and the two 
.02 wfd capacitors, C3 and C4, 


3, Check Function switch assembly carefully, 


AC BALANCE 


1, Disconnect test leads from instrument be- 
fore adjusting the AC Balance control as 
directed in the manual, 


2, It is imperative that DC balance be obtained 
before this adjustment is made, 


INACCURATE AC READINGS (The inability to 


obtain AC calibration), 
1, Check capacitors C2, C3, and C4, 
2. Check the 6AL5 tube, 


3, Check the AC Calibrate control, R3, NOTE: 
With the test lead plug inserted, there may be 
a residual reading, This is due to stray AC 
pickup in the test leads, Readings on the two 
lower AC ranges will normally be low, 


INACCURATE DC READINGS 


1, Check the DC calibrate control, R4, 
2. Check resistor in the test probe, Make 
sure that it is not being grounded, 


OHMS INOPERATIVE 


‘1, Check the OHMS ADJ control, R2, for 


correct value, 
2. Check Range switch for proper assembly, 


3, Check the battery, 
OHMS INACCURATE 


1, Check the battery (Substitution), 

2, Check the value of all resistors onthe range 
switch which have a value beginning with the 
number "9", (The 9,1 2 R31 should receive 
special attention,) NOTE: The ohms section 
of the VTVM is not intended for use as a 
standard, Where a great degree of accuracy 
is required, a bridge should be used, 
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MAINTENANCE 


METER 


Because of the delicate nature of the meter move- 
ment, no attempt should be made to repair the 
meter, Such attempts would automatically void 
the standard warranty coverage of the meter 
itself, 


METER COVER 


If the polystyrene meter cover is accidentally 
damaged, a replacement cover only is available 
from the Heath Company, This cover can be 
easily removed without detaching the meter from 
the panel, Use a small screwdriver or knife 
blade under one of the upper corners and pop off 
the friction-fit cover, When installing a new 
cover, precaution should be observed regarding 
proper engagement of the mechanical zero adjust 
stud, If itis necessary to expose the meter move- 
ment to air for a period of time, protect the 
movement from foreign matter, dust, etc., by en- 
closing the instrument in a box or possibly in a 
desk drawer, 


ELECTROSTATIC CHARGE 


The polystyrene meter cover has been treated 
to resist an accumulation of static electricity, 
However, should a static charge accumulate 
through repeated polishing or cleaning of the 
meter cover, the pointer will deflect in an 
erratic manner, regardless of whether the 
instrument is turned off or on, This condition 
can be corrected quickly, Apply a small quantity 
of liquid dishwashing detergent to a clean, soft 


cloth and wipe the surface of the meter cover, 
The accumulated electrostatic charge will im- 
mediately disappear, It is not necessary to re- 
move the cover for this correction, 


CHECKING METER COIL CONTINUITY 


When checking for meter. coil continuity, 
ALWAYS use a resistor of at least 10 KQ in 
series with the meter movement and the ohm- 
meter test leads, If this resistor is not used to 
reduce the current, the meter movement will 
probably be seriously damaged, 


TEST LEADS 


Because of their constant flexing during use, the 
test leads are not above suspicion, especially 
when the VTVM has been in use for several 
years, Erratic or improper DC voltage measure- 
ments can sometimes be caused by afaultin the 
shielded test lead or in the connection of the 
1 megohm isolating resistor used in the test 
probe, 


CIRCUIT BOARD 


The Model R-V7A Circuit Board Repair Kit is 
available from the Heath Company, This repair 
kit contains a new circuit board plus all circuit 
board-mounted parts that cannot be salvaged 
easily from the original board, The price of this 
repair kit is $3,00, 
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ACCESSORY PROBES 


HIGH VOLTAGE TEST PROBES 


A high voltage test probe is available from the 
Heath Company, This probe will permit VTVM 
DC measurements up to 30,000 volts, which cov- 
ers the range of flyback power supply voltages 
commonly encountered in TV receivers, This 
probe consists of red molded housing with 
black molded handle, It contains a 2%precision, 
1090 megohm resistor and provides a DC range 
multiplication factor of 100 for 11 megohm 
input VTVMs, 


Older model high voltage probes may be con- 
verted for use in the IM-18 by making a ground 


connection from an alligator clip lead to the 
body of the probe phone plug, 


RF TEST PROBE 


A RF test probe is available from the Heath 
Company, This probe will permit VTVM usage 
for RF measurements up to 30 volts, sub- 
stantially flat from 1000 cps to 100 mc, A 
built-in isolating capacitor permits DC voltage 
range up to 500 volts, It uses a printed circuit 
board for easy assembly and its housing is of 
polished aluminum with polystyrene insulation, 
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MAINTENANCE 


METER 


Because of the delicate nature of the meter move- 
ment, no attempt should be made to repair the 
meter, Such attempts would automatically void 
the standard warranty coverage of the meter 
itself, 


METER COVER 


If the polystyrene meter cover is accidentally 
damaged, a replacement cover only is available 
from the Heath Company, This cover can be 
easily removed without detaching the meter from 
the panel, Use a small screwdriver or knife 
blade under one of the upper corners and pop off 
the friction-fit cover, When installing a new 
cover, precaution should be observed regarding 
proper engagement of the mechanical zero adjust 
stud, If it isnecessary to expose the meter move- 
ment to air for a period of time, protect the 
movement from foreign matter, dust, etc., by en- 
closing the instrument in a box or possibly ina 
desk drawer, 


ELECTROSTATIC CHARGE 


The polystyrene meter cover has been treated 
to resist an accumulation of static electricity, 
However, should a static charge accumulate 
through repeated polishing or cleaning of the 
meter cover, the pointer will deflect in an 
erratic manner, regardless of whether the 
instrument is turned off or on, This condition 
can be corrected quickly, Apply asmall quantity 
of liquid dishwashing detergent to a clean, soft 


cloth and wipe the surface of the meter cover, 
The accumulated electrostatic charge will im- 
mediately disappear, It is not necessary to re- 
move the cover for this correction, 


CHECKING METER COIL CONTINUITY 


When checking for meter. coil continuity, 
ALWAYS use a resistor of at least 10 KQ in 
series with the meter movement and the ohm- 
meter test leads, If this resistor is not used to 
reduce the current, the meter movement will 
probably be seriously damaged, 


TEST LEADS 


Because of their constant flexing during use, the 
test leads are not above suspicion, especially 
when the VTVM has been in use for several 
years, Erratic or improper DC voltage measure- 
ments can sometimes be caused by afaultin the 
shielded test lead or in the connection of the 
1 megohm isolating resistor used in the test 
probe, 


CIRCUIT BOARD 


The Model R-V7A Circuit Board Repair Kit is 
available from the Heath Company, This repair 
kit contains a new circuit board plus all circuit 
board-mounted parts that cannot be salvaged 
easily from the original board, The price of this 
repair kit is $3,00, 
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ACCESSORY PROBES 


HIGH VOLTAGE TEST PROBES connection from an alligator clip lead to the 
body of the probe phone plug, 
A high voltage test probe is available from the RANGE SWITCH 22M 22M 22M 22m 
Heath Company, This probe will permit VTVM FRONT HALF 
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verted for use in the IM-18 by making a ground polished aluminum with polystyrene insulation, Pe 
FUNCTION SWITCH ee ee ee ee ee eg ee ee ee ee ee ee fe se es | 
FRONT DECK @ FUNCTION SWITCH ¢ RANGE SWITCH 
o FRONT HALF Fa FRONT DECK ¢ REAR DECK 
REAR HALF 


? 


SWITCH 
SECOND 


200K 700K 


TEST LEAD 


SCHEMATIC OF THE 


HEATHKIT® 
VTVM 


oon ese e wees essen ses eseeee===45 
1 


210-250 VAC 
$0/60 HZ 


he ee ee eo 


RANGE SWITCH RANGE SWITCH ne rehe BLK BLK- 
MODEL IM-18 SECOND DECK FRONT DECK Noheoioad Se 
REAR HALF 
e 
ae 
- 
FUNCTION 
wi 


see m2 eae ee eee oy 


be oe ee ee ee ee ee ee eee, 


= \ 


Ss vc a le)  — 
1. S ay ra ie a nes . 


90% “an gye 


a ee “weeerrege ee a 
ot wa he 4; 


or 
=< 
| . AT 
he j ~ 
“ 
| 2 
© 7 * B08 — 
. ew: 7 pang 
2 ; a 7 ; 
2) ah t 
7 s ; 
ad a — 
iis a 
i : 
‘ 
‘  atheatien adel adieataeiedes ee tae at eee ee tn re et ge 
\ i ; : H 
ry 2 ‘ ) ™ 
iy x ' 5 we 
is q } 
{ 
¢ i 
; 3 af 
afl # 
co 4 : a | 
<t- ( 
i ed 
A P p 
PJ 
5 H b ~~“ 
, i 


. » a a 
er 4th ¥ 
Se whet Oem ro ew & 
t 


i ee 


a a | 


= ap wy « 


ia id q 
i 
A “7 
; er 
ee ° : 
74 


’ 
“ae © 
*~ 
J 


a 
~ 
& 


oe 


=) 
kes 
a 


Ppeerepus= 


GS Eee Page 35 


PART PRICE 
No, Each 


PROBE PARTS 


DESCRIPTION 


A factory-wired and tested replacement probe 
assembly, Model PKW-4, is available from Heath 
Company at $4,95 plus postage, Due to the cost 
of handling, the replacement probe assembly is 
not available in kit form, 


MISCELLANEOUS 


54-23-24 2,50 Power transformer 


57-27 .60 Silicon diode 

75-30 .10 Strain relief, round cord 
75-71 .10 Strain relief, flat cord 
85-9-1 1.65 Circuit board 

211-15 .20 Handle 

258-7 .10 Battery spring 

260-1 ¢15 Alligator clip 

260-51 .20 Alligator clip, threaded 
261-4 05 Rubber foot 


407-177 17.75 200 microampere meter and 


hardware 


432-27 .40 Line cord adapter 
432-67 10 Solderless connector 
436-20 645 Phone jack 


PART PRICE DESCRIPTION 

No, Each 

Miscellaneous (cont'd.) 

438-28 Sa Phone plug 

455-50 .10 Knob bushing 

462-245 £25 Knob 

490-5 .10 Plastic nut starter 

331-6 sp as) Solder 

2.00 Manual (See front cover for 


part number,) 


The above prices apply only on purchases from the Heath 
Company where shipment is to a U.S.A. destination. Add 
10% (minimum 25 cents) to the price when ordering from a 
Heathkit Electronic Center to cover local sales tax, postage 
and handling. Outside the U.S.A. parts and service are 
available from your local Heathkit source and will reflect 
additional transportation, taxes, duties and rates of 
exchange. 


To order replacement parts, use the Parts Order 
Form furnished with this kit. Ifa Parts Order 
Form is not available, refer to Replacement 
Parts in the Kit Builders Guide. 
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REPLACEMENT PARTS PRICE LIST 


PART PRICE 


No, Each 


RESISTORS 


10 
0 =O 
3 10 
7 .10 
9 .10 
5 10 
8 .10 
0 10 
0 
4 
9 
5 
0 
8 


10 

2 .25 
.20 
.20 
.20 
.20 
-20 
.20 

1 .20 

6 .20 

4 .20 

7 .20 

3 225 

1 

5 

6 

2 

8 


.20 
.20 
.40 
.35 
-1 235 
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CAPACITORS 


21-27 .10 
21-31 .10 
23-91 .90 
25-5 Ab) 


DESCRIPTION 


100 Q 1/2 watt 

10 KQ 1/2 watt 

27 KQ 1/2 watt 

150 KQ 1/2 watt 

220 KQ 1/2 watt 

1 megohm 1/2 watt 

3.3 megohm 1/2 watt 

10 megohm 1/2 watt 

22 megohm 1/2 watt 

9.1 2 5% precision 2 watt 

90 2 1/2 watt precision 

900 2 1/2 watt precision 

9 KQ 1/2 watt precision 

10 KQ 1/2 watt precision 

20 KQ 1/2 watt precision 

70 KQ 1/2 watt precision 

90 KQ 1/2 watt precision 

150 KQ 1/2 watt precision 
200 KQ 1/2 watt precision 
320 KQ 1/2 watt precision 
700 KQ 1/2 watt precision 
900 KQ 1/2 watt precision 

2 megohm 1/2 watt precision 
7 megohm 1/2 watt precision 
9 megohm 1/2 watt precision 
900 KQ precision 1 watt 


.005 ufd 400 V disc ceramic 
.02 pufd 400 V disc ceramic 
.047 ufd 1600 V tubular 

16 ufd 150 V electrolytic 


CONTROLS-SWITCHES 


10-78 45 
10-38 39 
63-500 3,40 


63-501 2,80 


15 KQ control 
10 KQ control 
Range switch 
Function switch 


PART PRICE DESCRIPTION 
No, Each 

TUBES-LAMPS 

411-275 1.20 12AU7 tube 

411-40 .90 6AL5 tube 

412-4 315 #50 pilot lamp 

SOCKETS 

434-47 Ais) Pilot lamp socket 

434-79 m5 9-pin tube socket 

434-112 .10 7-pin tube socket 


WIRE-SLEEVING 


89-23 yf) Line cord 

340-2 .05/ft #20 bare wire 

341-1 .05/ft Black test lead 
343-11 .20 Shielded test lead 
344-59 .05/ft Hookup wire 

347-1 .10/ft 8-wire cable harness 
346-1 .05/ft Insulating sleeving 
346-6 .05/ft Fiberglas sleeving 


SHEET METAL PARTS 


90-412 2.70 Cabinet 

203-278-4 .70 Front panel 

204-873 645 Bracket assembly 

214-2 atts} Battery housing cup 

204-84 .10 Support bracket 
HARDWARE 

250-8 .05 #6 sheet metal screw 
250-89 205 6-32 x 3/8" screw 

250-56 .05 6-32 x 1/4" screw 

250-83 .05 #10 x 1/2' sheet metal screw 
252-3 .05 6-32 nut 

252-7 .05 Control nut 

253-2 05 #6 fiber shoulder washer 
253-3 .05 #10 fiber flat washer 

253-10 .05 Control flat washer 

254-4 .05 Control lockwasher 

254-1 .05 #6 lockwasher 

259-1 .05 #6 solder lug 
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PART PRICE 
No, Each 


PROBE PARTS 


DESCRIPTION 


A factory-wired and tested replacement probe 
assembly, Model PKW-4, is available from Heath 
Company at $4.95 plus postage, Due to the cost 
of handling, the replacement probe assembly is 
not available in kit form, 


MISCELLANEOUS 


54-23-24 2,50 Power transformer 


57-27 .60 Silicon diode 

75-30 .10 Strain relief, round cord 
75-71 .10 Strain relief, flat cord 
85-9-1 1,65 Circuit board 

211-15 .20 Handle 

258-7 .10 Battery spring 

260-1 ~L5 Alligator clip 

260-51 .20 Alligator clip, threaded 
261-4 .05 Rubber foot 


407-177 17,75 200 microampere meter and 


hardware 


432-27 .40 Line cord adapter 
432-67 Alte, Solderless connector 
436-20 245 Phone jack 


PART PRICE 


DESCRIPTION 


Phone plug 

Knob bushing 
Knob 

Plastic nut starter 
Solder 


No, Each 
Miscellaneous (cont'd.) 
438-28 .65 
455-50 10 
462-245 323 
490-5 .10 
331-6 at 

2,00 


Manual (See front cover for 
part number,) 


The above prices apply only on purchases from the Heath 
Company where shipment is to a U.S.A. destination. Add 
10% (minimum 25 cents) to the price when ordering from a 
Heathkit Electronic Center to cover local sales tax, postage 
and handling. Outside the U.S.A. parts and service are 
available from your local Heathkit source and will reflect 
additional transportation, taxes, duties and rates of 


exchange. 


To order replacement parts, use the Parts Order 
Form furnished with this kit. If a Parts Order 
Form is not available, refer to Replacement 
Parts in the Kit Builders Guide. 
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REPLACEMENT PARTS PRICE LIST 


PART PRICE DESCRIPTION 

No, Each 

RESISTORS 

il=8 .10 100 Q 1/2 watt 

1-20 10 10 KQ 1/2 watt 

1-23 10 27 KQ 1/2 watt 

12m .10 150 KQ 1/2 watt 

1-29 .10 220 KQ 1/2 watt 

1-35 10 1 megohm 1/2 watt 

1-38 .10 3.3 megohm 1/2 watt 

1-40 10 10 megohm 1/2 watt 

1-70 beuest 22 megohm 1/2 watt 

3=4=2 125 9.1 2 5% precision 2 watt 
2-24 .20 90 2 1/2 watt precision 
2-29 .20 900 Q 1/2 watt precision 
2-35 .20 9 KQ 1/2 watt precision 
2-50 .20 10 KQ 1/2 watt precision 
2-38 .20 20 KQ 1/2 watt precision 
2-9 .20 70 KQ 1/2 watt precision 
2-41 .20 90 KQ 1/2 watt precision 
2-86 .20 150 KQ 1/2 watt precision 
2-54 .20 200 KQ 1/2 watt precision 
2-87 .20 320 KQ 1/2 watt precision 
2-13 325 700 KQ 1/2 watt precision 
2-51 .20 900 KQ 1/2 watt precision 
2-55 .20 2 megohm 1/2 watt precision 
2-16 .40 7 megohm 1/2 watt precision 
2-52 735 9 megohm 1/2 watt precision 
2-28-1 23D 900 KQ precision 1 watt 
CAPACITORS 

21-27 .10 .005 ufd 400 V disc ceramic 
21-31 .10 .02 pufd 400 V disc ceramic 
23-91 .00 .047 wfd 1600 V tubular 
25-5 AB) 16 pufd 150 V electrolytic 


CONTROLS-SWITCHES 


10-78 45 15 KQ control 
10-38 230 10 K& control 
63-500 3,40 Range switch 


63-501 2,80 Function switch 


PART PRICE 
No, Each 


TUBES-LAMPS 


411-275 1,20 


411-40 .90 
412-4 15 
SOCKETS 

434-47 atl 
434-79 15 
434-112 10 


WIRE-SLEEVING 


89-23 Pal) 

340-2 .05/ft 
341-1 .05/ft 
343-11 -20 

344-59 .05/ft 
347-1 .10/ft 
346-1 .05/ft 
346-6 .05/ft 


DESCRIPTION 


12AU7 tube 
6AL5 tube 
#50 pilot lamp 


Pilot lamp socket 
9-pin tube socket 
7-pin tube socket 


Line cord 

#20 bare wire 

Black test lead 
Shielded test lead 
Hookup wire 

8-wire cable harness 
Insulating sleeving 
Fiberglas sleeving 


SHEET METAL PARTS 


90-412 2.70 
203-278-4 .70 


204-873 45 
214-2 .15 
204-84 .10 
HARDWARE 

250-8 .05 
250-89 .05 
250-56 605 
250-83 .05 
252-3 105 
252-7 .05 
253-2 .05 
253-3 .05 
253-10 .05 
254-4 .05 
254-1 .05 
259-1 .05 


Cabinet 

Front panel 
Bracket assembly 
Battery housing cup 
Support bracket 


#6 sheet metal screw 
6-32 x 3/8" screw 
6-32 x 1/4" screw 


#10 x 1/2" sheet metal screw 
6-32 nut 


Control nut 


#6 fiber shoulder washer 


#10 fiber flat washer 
Control flat washer 
Control lockwasher 
#6 lockwasher 

#6 solder lug 
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PART PRICE 
No, Each 


PROBE PARTS 


DESCRIPTION 


A factory-wired and tested replacement probe 
assembly, Model PKW-4, is available from Heath 
Company at $4,95 plus postage, Due to the cost 
of handling, the replacement probe assembly is 
not available in kit form, 


MISCELLANEOUS 


54-23-24 2.50 Power transformer 


57-27 .60 Silicon diode 

75-30 .10 Strain relief, round cord 
75-71 .10 Strain relief, flat cord 
85-9-1 1,65 Circuit board 

211-15 .20 Handle 

258-7 .10 Battery spring 

260-1 LS Alligator clip 

260-51 .20 Alligator clip, threaded 
261-4 .05 Rubber foot 


407-177 17,75 200 microampere meter and 


hardware 


432-27 .40 Line cord adapter 
432-67 .10 Solderless connector 
436-20 245 Phone jack 


PART PRICE DESCRIPTION 

No, Each 

Miscellaneous (cont'd.) 
438-28 .65 Phone plug 
455-50 .10 Knob bushing 
462-245 20 Knob 
490-5 .10 Plastic nut starter 
331-6 015 Solder 

2.00 Manual (See front cover for 


part number,) 


The above prices apply only on purchases from the Heath 
Company where shipment is to a U.S.A. destination. Add 
10% (minimum 25 cents) to the price when ordering from a 
Heathkit Electronic Center to cover local sales tax, postage 
and handling. Outside the U.S.A. parts and service are 
available from your local Heathkit source and will reflect 
additional transportation, taxes, duties and rates of 
exchange. 


To order replacement parts, use the Parts Order 
Form furnished with this kit. If a Parts Order 
Form is not available, refer to Replacement 
Parts in the Kit Builders Guide. 
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CUSTOMER SERVICE 


REPLACEMENT PARTS 


If you need a replacement part, please fill in the Parts Order 
Form that is furnished and mail it to the Heath Company. 
Or, if you write a letter, include the: 


@ Part number and description as shown in the Parts 
List. 

@ Model number and Series number from the blue and 
white label. 

@ Date of purchase. 

-@ Nature of the defect. 


Please do not return parts to the factory unless they are 
requested. Parts that are damaged through carelessness or 
misuse by the kit builder will not be replaced without cost, 
and will not be considered in warranty. 


Parts are also available at the Heathkit Electronic Centers 
listed in your catalog. Be sure to provide the Heath part 
number. Bring in the original part when you request a 
warranty replacement from a Heathkit Electronic Center. 


NOTE: Replacement parts are maintained specifically to 
repair Heathkit products. Parts sales for other reasons will be 
declined. 


TECHNICAL CONSULTATION 


Need help with your Heathkit? .... Self-Service? .... 
Construction?. ...Operation?... .Call or write for assistance. 
You'll find our Technical Consultants eager to help with just 
about any technical problem except “customizing” for 
unique applications. 


The effectiveness of our consultation service depends on the 
information you furnish. Be sure to tell us: 


@ The Model number and Series number from the blue 
and white label. 

@ The date of purchase. 

@ An exact description of the difficulty. 

@ Everything you have done in attempting to correct the 

~ problem. 


Also include switch positions, connections to other units, 
operating procedures, voltage readings, and any other 
information you think might be helpful. 


Please do not send parts for testing, unless this is specifically 
requested by our Consultants. 


Hints: Telephone traffic is lightest at midweek. . .please be 


sure your Manual and notes are on hand when you call. 


Heathkit Electronic Center facilities are also available for 
telephone or “walk-in” personal assistance. 


REPAIR SERVICE 


Service facilities are available, if they are needed, to repair 
your completed kit. (Kits that have been modified, soldered 
with paste flux or acid core solder, cannot be accepted for 
repair.) 


If it is convenient, personally deliver your kit to a Heathkit 
Electronic Center. For warranty parts replacement, supply a 
copy of the invoice or sales slip. 


lf you prefer to ship your kit to the factory, attach a letter 
containing the following information directly to the unit: 


@ Your name and address. 

@ Date of purchase. 

® Copies of all correspondence relevant to the service of 
the kit. 

@ A brief description of the difficulty. 

@ Authorization to return your kit C.O.D. for the service 
and shipping charges. (This will reduce the possibility 
of delay.) 


Check the equipment to see that all screws and parts are 
secured. (Do not include any wooden cabinets or color 
television picture tubes, as these are easily damaged in 
shipment.) Place the equipment in a strong carton with at 
least THREE INCHES of resilient packing material 
(shredded paper, excelsior, etc.) on all sides. Use additional 
packing material where there are protrusions (control sticks, 
large knobs, etc.). If the unit weighs over 15 Ibs., place this 
carton in another one with 3/4 of packing material 


between the two. 


Seal the carton with reinforced gummed tape, tie it with a 
strong cord, and mark it ‘Fragile’ on at least two sides. 
Remember, the carrier will not accept liability for shipping 
damage if the unit is insufficiently packed. Ship by prepaid 
express, United Parcel Service, or insured Parcel Post to: 


Heath Company 
Service Department 
Benton Harbor, Michigan 49022 


- 
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THE WORLD 


MODEL IM-18 


f ‘ight© 1968 : : 
pete Bite 595-1154-05 
All rights reserved 
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Dear Customer: 


The Heathkit electronic product you have purchased is one of the best performing electronic products in the 
world. 


Here’s how we aim to keep it that way: 
Your Heathkit Warranty 


During your first 90 days of ownership, any parts which we find are defective, either in materials or 
workmanship, will be replaced or repaired free of charge. And we’ll pay shipping charges to get those parts to 
you — anywhere in the world. 


If we determine a defective part has caused your Heathkit electronic product to need other repair, through no 
fault of yours, we will service it free — at the factory, at any retail Heathkit Electronic Center, or through any of 
our authorized overseas distributors, 


PPP 


This protection is exclusively yours as the original purchaser. Naturally, it doesn’t cover damage by use of 
acid-core solder, incorrect assembly, misuse, fire, flood or acts of God. But, it does insure the performance of 
your Heathkit electronic product anywhere in the world — for most any other reason. : 


After-Warranty Service 


What happens after warranty? We won’t let you down. If your Heathkit electronic product needs repairs or you 
need a part, just write or call the factory, your nearest retail Heathkit Electronic Center, or any Heath 
authorized overseas distributor. We maintain an inventory of replacement parts for each Heathkit model at most 
locations — even for many models that no longer appear in our current product line-up. Repair service and 
technical consultation are available through all locations. 


We hope you'll never need our repair or replacement services, but it’s nice to know you’re protected anyway — ~ 
and that cheerful help is nearby. 


Sincerely, 


HEATH COMPANY 
Benton Harbor, Michigan 49022 
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Dear Customer: 


The Heathkit electronic product you have purchased is one of the best performing electronic products in the 
world. 


Here’s how we aim to keep it that way: 


Your Heathkit Warranty 


During your first 90 days of ownership, any parts which we find are defective, either in materials or 
workmanship, will be replaced or repaired free of charge. And we’ll pay shipping charges to get those parts to 
you — anywhere in the world. : 


If we determine a defective part has caused your Heathkit electronic product to need other repair, through no 
fault of yours, we will service it free — at the factory, at any retail Heathkit Electronic Center, or through any of 
our authorized overseas distributors. 


This protection is exclusively yours as the original purchaser. Naturally, it doesn’t cover damage by use of 
acid-core solder, incorrect assembly, misuse, fire, flood or acts of God. But, it does insure the performance of 
your Heathkit electronic product anywhere in the world — for most any other reason. 


After-Warranty Service 


What happens after warranty? We won’t let you down. If your Heathkit electronic product needs repairs or you 
need a part, just write or call the factory, your nearest retail Heathkit Electronic Center, or any Heath 
authorized overseas distributor. We maintain an inventory of replacement parts for each Heathkit model at most 
locations — even for many models that no longer appear in our current product line-up. Repair service and 
technical consultation are available through all locations, 


We hope you'll never need our repair or replacement services, but it’s nice to know you’re protected anyway — 
and that cheerful help is nearby. 


Sincerely, 


HEATH COMPANY 
Benton Harbor, Michigan 49022 
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STEP-BY-STEP PROCEDURE 
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STEP-BY-STEP ASSEMBLY 


Unpack the kit and check each part against the 
Parts List, Then proceed with the Step-By- 
Step Assembly, 


For best soldering results, a 25 to 50 watt iron 
is recommended, The tip should be clean and 
well tinned in order to obtain a quick, clean 
solder joint, Hold the tip of the ironat the junc- 
tion of the component lead and the circuit board 
conductor, and apply good solder at the same 
point until a good connection is obtained between 
the two parts, When all parts are clean, the 
connection can be made very quickly, preventing 
heat damage to resistors, capacitors, and diodes, 


ROSIN CORE SOLDER IS SUPPLIED WITH YOUR 
KIT, THIS TYPE OF SOLDER MUST BE USED 
FOR ALL SOLDERING IN THE KIT, THE USE OF 
OTHER TYPES OF SOLDER VOIDS THE WAR- 
RANTY, AND WE WILL NOT SERVICE EQUIP- 
MENT IN WHICH ACID CORE SOLDER OR 
PASTE FLUXES HAVE BEEN USED, 


FOR GOOD SOLDERED 
CONNECTIONS, YOU MUST 
KEEPS ane SOLDERING 


IRON TIP CLEAN... 


WIPE IT OFTEN WITH A 
DAMP SPONGE OR CLOTH. 


PARTS LIST 


PART PARTS’ PRICE DESCRIPTION 
No, Per Kit Each 


¥1-39 1 .10 4.7 MQ (yellow- 
violet-green) 5% 
resistor 
21-43 f .10 .001 uF dise 
/ capacitor 
56-26 3 125 1N191 crystal diode 
vi0-4 1 .10 Insulator sleeve 
5-275 1 GoD Circuit board 
50-355 4 05 #2 x 3/16" sheet 
, metal screw 
ae 1 10 Alligator clip 
40-2 1 .05/ft Bare wire 
‘943-2 1 .10/ft Shielded cable 
1845-1 1 .10/ft Flat braid 
90-13 if 10 Label 
438-3 1 45 Phone plug 
A59-2 1 15 Red probe end 
459-3 1 .10 Black probe end 
476-8 1 .40 Aluminum probe 
body 


PART PARTS /PRICE DESCRIPTION 
No, Per Kit Each 


AN1-3 1 .20 Solderless probe 


tip 


491-34 if - Blue and white 


label 


697-260 1 = Parts Order Form 
1 


- Instruction Sheet 
(See Page 1 for part 
o number. ) 
(431-6 1 15 Solder 


The above prices apply only on purchases from 
the Heath Company where shipment is toa U,S,A, 
destination, Add 10% (minimum 25 cents) to the 
price when ordering from an authorized Service 
Center or Heathkit Electronic Center to cover 
local sales tax, postage and handling, Outside 
the U.S.A, parts and service are available from 
your local Heathkit source and will reflect addi- 
tional transportation, taxes, duties and rates of 
exchange, 


CIRCUIT BOARD ASSEMBLY 


Parts will be installed on the circuit board in 
the following steps on Pictorial 1, Position the 
circuit board as shown, All parts will be mount- ed, Proceed to Pictorial 1, 
ed on the plain side of the circuit board, with 


START 


we 


) 2" bare wire, Solder this wire 
to the foil and cut off the ex- 
cess lead length, The other end 
will be connected later, 


(V) ,001 uF disc capacitor, 
( 4.7 MQ (yellow-violet-green), 


NOTE: When mounting crystal 
diodes in the next steps, position 
the cathode end of each diode as 
shown, The cathode end is marked 
with a band or bands, 


BAND 
OR 
~>— BANDS 


( Crystal diode 

NOTE; If all applications for which 
you plan to use this probe involve 
RF voltages of less than 30 volts 
rms, substitute a length of bare 
wire (excess lead cut from the re- 
sistor) in place of each of the next 
two diodes, This will increase the 
accuracy of the probe at very low 
voltages (less than 1 volt), but will 
limit the maximum RF voltage to 
30 volts rms, 


(4 Crystal diode or bare wire. 
(U Crystal diode or bare wire 
( 


Solder all leads to the foil and 
cut off the excess lead lengths, 
Do not cut off the length of 
bare wire, 


Proceed to the Cable and Probe 
Body Assembly 


PICTORIAL 1 


the leads coming out the foil side, Generally, 
it is best to mount all parts before soldering, 
Bend the leads over slightly as you install each 
part to lock itin place until the leads are solder- 


PICTORIAL 2 


CABLE AND PROBE BODY ASSEMBLY 


Refer to Pictorial 2 for the following steps, 


(# Refer to Detail 2A and prepare the shielded 
cable as shown, 


( Unscrew the cap from the phone plug, 


(wt Insert the end of the shielded cable with 
the 3/4" center conductor through the phone 
plug cap, 


( Twist the shield wires into one strand and 
apply a small amount of solder to hold the 
separate strands together, Take care notto 
melt the inner insulation, 


NOTE: In the following steps you will connect 
the prepared cable to the phone plug as shown in 
Pictorial 2, To avoid overheating the cable insu- 
lation, first apply a film of solder to the phone 
plug terminals; then hold the wires to the phone 
plug and apply just enough heat to melt the 
solder, 


PREPARE EACH END AS SHOWN. 


3/4" 1/2" 
1/4" fe fe Ea Pave 
a= a. 


S378" 4 


PHONE PLUG PROBE 
END END 
TAKING CARE NOT TO CUT THE OUTER SHIELD OF VERY 

THIN WIRES, REMOVE THE OUTER INSULATION 


UNBRAID THE SHIELD WITH A NAIL OR POINTED TOOL AND 
TWIST THE SHIELD WIRES INTO ONE STRAND. REMOVE 
THE INNER INSULATION. THEN APPLY A SMALL AMOUNT 
OF SOLDER TO THE END OF THE CENTER CONDUCTOR 


® SEE ABOVE APPLY ONLY ENOUGH HEAT 
TO MELT SOLDER 


Detail 2A 


(4 Refer to Pictorial 2 and solder the shield 
wire to the phone plug, Be careful not to 
melt or burn the inner plastic insulation of 
the shielded cable, 


(A solder the inner wire of the shielded cable 
as shown, Be sure the phone plug cap will 
still fit over the wires, Use only enough 
heat to melt the solder and make a good 
connection, 


( S After the wires have completely cooled, use 
pliers to bend the tabs on the phone plug 
over to secure the cable, 


( Vote the cap onto the phone plug. 


FLAT 
PORTION 


CUT HERE 


INSULATOR 
SLEEVE 


SOLDER 


BLUE AND WHITE 
LABEL 


PICTORIAL 3 


Refer to Pictorial 3 for the following steps, 


(“) Place the flat braid and the free end of the 
shielded cable through the black probe end, 


(\J Bend the flat braid 1" from the end and 
position it against the shield of the shielded 
cable as shown in the inset drawing of Pic- 
torial 3, 


was one end of a 1-1/2" bare wire around 
the two shields and apply a small amount of 
solder, Be careful not to melt the inner 
insulation of the shielded cable, 


ot Ae the circuit board as shown and 
insert the bare wire into the tuit board 
hole closest to the crystal diode (or closest 
to the bare wire taking the diodes place) 
(S-1), 


ry oe the inner conductor of the shielded 
cable into the remaining hole (S-1), 


( \Y Cut off the excess lead lengths, 


( ) Slide the black probe end against the cir- 


cuit board, 


) Bend the flat braid over the flat portion of 
the probe end, Cut off any excess braid, 


) Remove the paper backing from the blue 
and white label. Then press the label on 
the side of the insulator sleeve, 


) Install the insulator sleeve over the circuit 
board, 


) Install the probe body over the insulator 
sleeve and onto the probe end, Be sure the 
flat braid is positioned on the flat portion 
of the probe end, 


) Align the holes in the probe body with those in the 
probe end and install two #2 x 3/16” sheet metal 


screws. 


) Insert the free end of the flat braid into the 
alligator clip and solder as shown in 
Pictorial 3, 
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HEATHEKIT 


Sits gle 


PROBE TIP 


PROBE TIP. 
COLLAR 


PICTORIAL 4 


PROBE TIP ASSEMBLY 
Refer to Pictorial 4 for the following steps, 


(_ ) Install the solderless probe tip into the red 


probe end and remove the probe tip collar, 


( ) Insert the red probe end into the probe 
body, making sure the bare wire from the 
circuit board appears through the hole in 
the side of the probe tip. 


( ) Align the holes in the probe body with those of the 
probe end and install two #2 x 3/16” sheet metal 
screws. 


(_) Wrap the wire extending through the probe 
tip clockwise around the tip as shown in 
the inset drawing of Pictorial 4, 


(_) Install the probe tip collar, 


( ) Remove the "RF Probe" label from the label 
sheet and place it on the probe body, Dis- 
card the other labels, 


This completes the assembly of the Probe, 


APPLICATION 


The PK-3 RF Probe can be connected to any 11 
megohm input DC voltmeter, The output volt- 
age of the Probe is negative DC, and the volt- 
meter should be set accordingly, It may be 
used as a Signal tracer and gain analyzer, as 
well as an RF voltage measuring device, Also, 
because this Probe is designed primarily for 
RF applications, signals below 1000 hertz will 
read low, Disconnect the RF Probe and use 
the AC section of the voltmeter for these low 
frequencies, (NOTE: The capacitive effect of 
the AC test leads will be negligible at fre- 
quencies below 1000 hertz,) 


If a receiver is not functioning properly, the 
Probe can be used as a signal tracer in the fol- 
lowing manner: First, connect the Probe to the 
plates of the second detector stage and note the 
amount of RF energy that is present there, If 
there is no indication, move the Probe back to 
the plate of the last IF stage and observe the 
meter again, If there still is noindication, move 
the Probe to the grid of this stage and, if neces- 
sary, further forward toward the RF input in 
this step-by-step manner, The point at which 
RF energy first appears will indicate that the 
trouble is in the circuit immediately following 
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this point, (Local oscillator operation can be 
checked by connecting the Probe to the grid or 
cathode of the oscillator tube,) Transistor cir- 
cuits may also be tested in a similar manner, 
Remember that probe sensitivity is limited by 
the sensitivity of the voltmeter, so it is unlikely 
that you will obtain satisfactory indications in 
the RF and mixer stages of a receiver, 


Use this same procedure to check RF or IF 
amplifier gain, Write down the readings you 
obtain and divide the output voltage by the input 


voltage, The answer you obtain will be the gain 
of the stage or stages, 


RF signals present in transmitters can also 
be measured, providing the ratings of the probe 
are not exceeded, 


Remember that 90 volts is the maximum AC 
voltage that should be applied to the Probe, 
DC voltages up to 1000 volts can be connected 
to the Probe safely as long as the superimposed 
RF voltage does not exceed the 90 volt limit, 


CIRCUIT DESCRIPTION 


DC isolation is provided by the ,001 . F capacitor, 
Since this input capacitor is rated at 1000 volts 
DC, the Probe must not be applied to circuits 
where DC voltages are higher than this, 


An RF signal at the probe tip will be coupled 
through the low impedance of the input capacitor 
to the 4,7 megohm resistor and the crystal 


diodes, The positive half-cycles of the RF signal 
are grounded through the crystal diodes, The 
remaining negative half-cycles are filtered by 
the 4,7 megohm resistor and the cable capaci- 
tance, and appear at the input of the meter as 
a negative DC voltage, The filter resistor forms 
a voltage divider with the input resistance of 
the meter to provide an rms voltage (70% of 
the negative peak) to the meter input, 


PROBE BODY 


“SHIELDED 
CABLE 


OPTION 


SEE NOTE _ __ 
- 


——— a 
{-—_————]———— PROBE TIP 
= 


O01 


GROUND 
CLIP 


NOTE: REFER TO PICTORIAL 1 OF THE STEP-BY-STEP 
ASSEMBLY FOR OPTIONAL WIRING. 
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SERVICE 


If the unit does not function properly, recheck the 
wiring and solder connections, Also check the 
connector (s) on the end of the cable, Be sure 
the connections are made correctly and that there 
are no short circuits, 


FACTORY REPAIR SERVICE 


You can return your completed kit to the Heath Company 
Service Department to have it repaired for a minimum 
service fee. (Kits that have been modified will not be 
accepted for repair.) Or, if you wish, you can deliver your 
kit to a nearby Heathkit Electronic Center. These centers are 
listed in your Heathkit catalog. 


To be eligible for replacement parts under the terms of the 
warranty, equipment returned for factory repair service, or 
delivered to a Heathkit Electronic Center, must be 
accompanied by the invoice or the sales slip, or a copy of 
either. If you send the original invoice or sales slip, it will be 
returned to you. 


If it is not convenient to deliver your kit to a Heathkit 
Electronic Center, please ship it to the factory at Benton 
Harbor, Michigan and observe the following shipping 
instructions: 


Addi CCM Oddi aided 


Dear Customer 


Here's how we aim to keep it that way. 


you — anywhere in the world, 


‘overnaat distributors 


dintributor. Wem 


no | pees! 
‘svellable through all locations, 


io ei iia eee 


‘and that cheerful help is nearby. 


delet 


: 


‘You have just purchased one of the best performing electronic products In the world — your Heathkit. 


Your Heathkit Warranty 


During your fire 90 days of ownership, any parts which we find are defective, either in materials or 
workmanship, will be replaced or repaired free of charge. And we'll pay shipping charges to get thous parts to 


if we determine a defective part has coused your Heathkit to need other repair, through no fault of yours, we 
will service It free — at the fectory, af any ratall Heathkit Electronic Center, or through any of our suthorized 


This protection Is exclusively Yours ax the original purchaser, Naturally, It doesn’t cover damage by use of 
scld-core solder, Incorrect essembly, misuse, fire, tlood or acts of God, But, It does Inture the performance of 
your Heathkit anywhere in the world — for most any other reason, 


After-Warranty Service 
What happens after warranty? We won't let you down. If your Heathkit needs repsirs of you need » parr, just 
write or call the factory, your nearest retail Heathkit Electronic Center, of any Hesth aut 


n inventory of replacement parts for each Heathkit model at most locations — even for 
in Gur current product line-up, Repair service and technical consultation Is 


We hope you'll naver need our repair of replacement services, but it’s nice to know you're protected anyway — 


Prepare a letter in duplicate, containing the following 
information: 


Your name and return address. 

Date of purchase. 

A brief description of the difficulty. 

The invoice or sales slip, or a copy of either. 

Your authorization to ship the repaired unit back to 
you C.O.D. for the service and shipping charges, plus 
the cost of parts not covered by the warranty. 


Attach the envelope containing one copy of this letter 
directly to the unit before packaging, so that we do not 
overlook this important information. Send the second copy 
of the letter by separate mail to Heath Company, Attention: 
Service Department, Benton Harbor, Michigan 49022. 


Check the equipment to see that all parts and screws are in 
place. Then, wrap the equipment in heavy paper. Place the 
equipment in a strong carton, and put at least THREE 
INCHES of resilient packing material (shredded paper, 
excelsior, etc.) on all sides, between the equipment and the 
carton. Seal the carton with gummed paper tape, and tie it 
with a strong cord. Ship it by prepaid express, United Parcel 
Service, or insured parcel post to: 


Heath Company 
Service Department 
Benton Harbor, Michigan 49022 


ed overseas, 


Sincerely 


HEATH COMPANY 
Benton Harbor, Michigan 49022 


PP 


/ PPP ys 


The Heath Company reserves the right to discontinue instruments and to change specifications at any time 
without incurring any obligation to incorporate new features in instruments previously sold. 


Be 


instructions 


FOR THE 


eS HEATHEIT 


ier ODE 
Model PK-3 


INTRODUCTION 


The Heathkit Model PK-3 RF Probe expands 
the usefulness of any 11 megehm DC input volt- 
meter by providing an RF voltage measurement 
capability, The crystal diodes provide a fre- 
quency response that is flat and linear from 
1000 hertz to over 100 megahertz, Printed circuit 
board wiring reduces circuit capacitance, im- 
proving high frequency response, The grounded 
probe body housing and short input leads prevent 
hand capacitance effects and extraneous signal 
pickup from producing false voltage readings, 


PRINTED IN U.S.A. 


All readings obtained will be in rms (root-mean- 
square) volts, RF voltages of 90 volts or less 
can be easily measured, as well as RF voltages 
superimposed on DC potentials of 1000 volts or 
less, Accuracy of the Probe is maintained within 
approximately 10%, which is adequate for most 
RF work, Provisions for improved accuracy at 
low RF voltages (less than 1 volt) are explained 
in the Step-By-Step Assembly, If this change is 
incorporated, the maximum RF voltage that can 
be measured will be 30 volts rms, 
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HEATHKIT 


SPECIFICATIONS 


Electronic DC Voltmeter- 


CRRATU GST ha a err 


Input Resistance, oeoeeoeeeeeeee 


Cireuity 0 ete ree ee is ete ee 


ACCUDACYS FL. co oie ae ae eae 


Electronic AC Voltmeter- 


7 rms Ranges, ogee ene 


7 Peak-to-Peak Ranges, ....... 
Frequency Response (5 V range), . 
ACCULACY 4S wide c kiln 


Input Resistance And Capacitance, 


Electronic Ohmmeter- 


4€ Rangesi We eee ata sie ot eet 


Meters 37 ae 


Propes, 2S 


Dividers, o e e e ° e eoeeste?eee#e#e#eftftfet?## 


Tubes, .. 


e @ @& 66 84.2) & £0 Bee” &)-8).47+6. 9° O52 


eeee#s#se?ee?e#e#e#e#eee?e?#e# @ 


0-1,5, 5, 15, 50, 150, 500, 1500 volts full scale; 
up to 30,000 volts with accessory probe, 


11 megohms (1 megohm in probe) on allranges; 
1100 megohms with accessory probe, 


Balanced bridge (push-pull) using twin triode, 


+3% full scale, 


0-1.5, 5, 15, 50, 150, 500, 1500 volts full scale 
(.353 of peak-to-peak), 


0-4, 14, 40, 140, 400, 1400, 4000 volts full scale, 
+1 db 25 cps to 1 mc (600 & source), 
+5% full scale, 


1 megohm shunted by 35 puuf (measured at 
input terminals), 


Scale with 10 Q center X1, X10, X100, X1000, 
X10K, X100K, X1IMEG, Measures ,1 2 to 1000 
megohms with internal battery, 

4-1/2", 200 ua movement, polystyrene case, 


Combined AC-OHMS-DC switching probe, single 
jack input for probe and ground connections, 


1% precision type, 


1 - 12AU7, twin triode meter bridge, 
1 - 6AL5, twin diode AC rectifier, 


(egeearaerr] HHATHEKIT® RAC 


PRUE CAP e's ars e's 06 0s He eat ty 2s a Peale 1-1/2 volt "C" cell, 


Power Requirements, ........cccccccee 105-125 or 210-250 volts, 50/60 cps AC, 10 watts, 


Caminet-size-AndFinish, sf.ccde datere ore aera 7-3/8" high x 4-11/16" wide x 4-1/8" deep, 


Peetmev eToys S67 Oh) chy! ee wiaanlatis’ sual waetowdee 3-1/2 lbs, 


The Heath Company reserves the right to discon- 
tinue instruments and to change specifications 
at any time without incurring any obligation to 
incorporate new features in instruments pre- 
viously sold, 


INTRODUCTION 


The HEATHKIT ModelIM-18 Vacuum Tube Volt- 
meter is intended for use by servicemen, en- 
gineers, and maintenance men to makeaccurate 
measurements of DC+, DC-, AC rms and peak- 
to-peak voltages, plus resistance, The designis 
simple and rugged, yet accurate, 


The instrument employs vacuum tubes for recti- 
fication and amplification on all measurement 
functions to insure good sensitivity and stability 
of operation, Precision resistors are used inthe 
voltage divider networks to provide high accu- 
racy, 


The confusing tangle of test leads coming from 
the front panel of most VTVMs is eliminated by 
the use of a combination AC-OHMS-DC switching 
test probe and a single jack input connection for 
both test probe and ground leads, The 1 megohm 
resistor in the probe is switched into operation 
when the probe switch is set on DC, This iso- 
lating resistor allows DC component voltages to 
be measured separately, even when high fre- 
quency AC voltages are present at the test point, 


The VTVM has a very high input impedance (11 
megohms on DC and 1 megohm shunted by 35 
Uf on AC), Consequently, the circuit in which 
the voltage is being measured will not be sig- 
nificantly loaded by the VTVM, Most nonelec- 
tronic voltmeters (VOM) have a much lower in- 
put impedance over the most frequently used 
ranges of test voltages, Consequently, when a 
VOM is used to measure voltages in high im- 
pedance circuits, the indicated voltage will be 
appreciably less than the actual voltage, The 
amplifier section of the VTVM also enables the 
VTVM to accurately measure much higher re- 
Sistances than can be conveniently measured 
with a VOM, 


Read the "Kit Builders Guide" for complete 
information on unpacking, parts identification, 


tools, wiring, soldering, and step-by-step as- 
sembly procedures, 
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CIRCUIT DESCRIPTION 


The combination AC-OHMS-DC test lead of the 
VTVM is connected to the Function switch, which 
is used to connect the part of the VTVM circuit 
needed for a specific measurement function, The 
COMMON test lead is connected to the case 
(ground) of the instrument, 


With the Function switch in the DC+ or DC- po- 
sition and the switching probe on DC, the test 
voltage is applied through the 1 megohm resistor 
in the probe to the Range switch, which isa 
series of precision resistors arranged as a 
voltage divider, Depending on the position ofthe 
Range switch, a portion of this DC voltage is 
"picked off'’ and applied to the input grid of the 
12AU7 tube, 


With the Function switch in the AC position and 
the test probe on AC-OHMS, an AC test voltage 
is applied to the 6AL5 tube (half-wave doubler 
circuit) where itis changed toa DC voltage which 
is proportional to the applied AC test voltage, 
On the higher AC ranges, a voltage divider 
arrangement is used atthe input of the 6AL5 tube 
to insure that the AC voltage applied tothe 6AL5 
tube does not exceed the tube's rating, The DC 
voltage output of the 6AL5 tube is applied to the 
Range switch and then to the input grid of the 
12AU7 tube, in the same way that DC test 
voltages are applied, A capacitor is used at the 
output of the 6AL5 to hold the applied pulsating 
DC voltage at its peak value, so that the VTVM 
responds to peak voltage regardless of the test 
voltage waveform, The AC balance control is 
used to "buck-out"' the small amount of contact 
potential in the 6AL5 tube, thus eliminating 
residual readings on the lower AC ranges, 


The ohmmeter section of the VTVM uses a 1,5 
volt battery connected in series with part of the 
voltage divider network (determined by the Range 
switch position) and the resistance to be meas- 
ured, The ratio between the ohmmeter voltage 
divider network resistors and the measured 
resistance determines what portion of the ohm- 
meter battery voltage is applied to the input 
grid of the 12AU7 tube, 


Thus, for all measurement functions, a voltage 
dependent upon the quality being measured is 
applied to the grid of one-half of the 12AU7 twin 
triode, With zero voltage input to the 12AU7 bal- 


anced bridge circuit, each of its triode sections 
draws the same amount of cathode current and 
therefore each cathode is at the same voltage 
potential, The meter movement is connected 
between the cathodes of the 12AU7 tube and con- 
Sequently will not deflect since both cathodes are 
at the same potential, 


When a positive voltage (from the Range switch) 
is applied to one-half of the 12AU7 tube, this 
half of the tube draws more current than the 
other half, causing a difference in cathode po- 
tential between the two tube sections, Since the 
meter is connected between the two cathodes, a 
current flows through the meter movement, The 
meter pointer responds proportionally to this 
current, indicating the value of voltage or re- 
sistance being measured, The DC+ and DC- 
Switch positions are used to reverse the meter 
connections between the cathodes so that cur- 
rent always flows through the meter in the 
same direction, 


The use of the bridge circuit eliminates any 
change in the voltage reading if the B+ voltage 
in the VTVM should vary since the resulting 
variation in tube conduction will occur in both 
triodes and, therefore, will not affect the dif- 
ference in cathode potential, Also, the maximum 
conduction characteristic of the 12AU7 tube, as 
used in the VTVM circuit, is such that the 
voltage applied to the meter terminals cannot 
be large enough to damage the meter move- 
ment, This is one of the primary advantages of 
the VTVM circuit, The meter movement can- 
not be burned out by inadvertently measuring a 
voltage that is higher than the Range switch set- 
ting, However, if excessive voltage is applied, the 
pointer may be bent as it hits against the stop, 
Caution must also be exercised to avoid applying 
any test voltage to the test probe when the Func- 
tion switch is set in the OHMS position, The 
precision resistors in the ohmmeter voltage di- 
vider network have very low power ratings and 
can easily be burned out in this way, 


The power supply of the VTVM uses a silicon 
rectifier in a half-wave rectifier circuit, An 
electrolytic capacitor is used for filtering the DC 
voltage from the power supply, The power supply 
provides both B+ voltage for the 12AU7 tube and 
positive DC "buck-out' voltage for the AC 
balance circuit, 
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To order replacement parts, refer to the Replacement Parts 


PARTS LIST 


PART PARTS 
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DESCRIPTION 


Price List and use the Parts Order Form furnished with this No, Per Kit 
kit. 
PART PARTS DESCRIPTION CAPACITORS 
No, Per Kit 
oo 3) 21-27 2 .005 ufd 400 V dise ceramic 
RESISTORS 7 21-3i 2 ,02 fd 400 V disc ceramic 
i 23-91 i} 047 ufd 1600 V tubular 
(1)1-3 1 100 2 1/2 watt : , 
Y fureuneblaskebnown) 425-5 1 16 pufd 150 V electrolytic 
/¥ 1-20 1 10 KQ 1/2 watt 
p (brown-black-orange) CONTROLS-SWITCHES 
ely } Te Ay eat 5)10-78 2 15 KQ control 
/ Medevioletorange) 6) 10-38 3 10 KQ control 
Xs iol 4 ri Ko 1/2-watt 63-500 1 Range switch 
brown-green-yellow | q : 
29 i 920 KQ 1/2 watt (77) 63-501 1 Function switch 
(red-red- yellow) 
(4-35 1 1 megohm 1/2 watt TUBES-LAMP 
(brown-black-green) e 
Uf-38 1 3.3 megohm 1/2 watt an : akin 
(orange-orange-green) (412-4 1 #50 pilot lamp 
4-40 1 10 megohm 1/2 watt 
(brown-black-blue) 
TAT 5 22 megohm 1/2 watt Pe 
(red-red-blue) . Pj 
Be erm Ori’ 0.5% precision 2 watt , Ay aaq_7gvexng lemen gepin tlibe socwet 
(white-brown-gold-gold) 4434-112 1 7-pin tube socket 
*NOTE: This Resistor is a 2 watt wire-wound 


resistor, but is the same sizeasal watt compo- 
ition resistor, 


*2-24 1 90 2 1/2 watt precision 
12-29 1 900 Q 1/2 watt precision 
0-35 1 9 KQ 1/2 watt precision 
-50 1 10 KQ 1/2 watt precision 
yas 1 20 KQ 1/2 watt precision 
Var9 1 70 KQ 1/2 watt precision 
ALA 1 90 KQ 1/2 watt precision 
iZ-86 4 150 KQ 1/2 watt precision 
12-54 1 200 KQ 1/2 watt precision 
2.87 1 320 KQ 1/2 watt precision 
Zyr13 1 700 KQ 1/2 watt precision 
-51 1 900 KQ 1/2 watt precision 
(2-55 1 2 megohm 1/2 watt precision 
eee 1 7 megohm 1/2 watt precision 
=52 1 9 megohm 1/2 watt precision HENLE 
0-28-11 900 KQ precision 1 watt a 
= sf SS Fine Ss egy 


Bead massa By 


ER D SN 


teat kd 


**Various shapes of precision resistors. 
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PART PARTS 
Per Kit 


WIRE-SLEEVING 


No, 


ep-23 
2 
341-1 
343-11 
¥344-59 
(847-1 
446-1 
V346-6 


rn ee ee ee a 


DESCRIPTION 


Line cord 
#20 bare wire 
Length black test lead 


No, 


MISCELLANEOUS 


54-23-24 
(15) 57-27 


75-30 


Length shielded test lead (16) 75-71 


Length hookup wire 

8-wire cable harness 
Length insulating sleeving 
Fiberglas sleeving 


SHEET METAL PARTS 


J99-412 


\403-278-4 
204-873 


(204-84 


rg ae a 


HARDWARE 


A1)250-8 
(2) 250-89 
(3) 250-56 
250-83 
(4) 252-3 
(Ad) 252-7 
V253-2 
“253-3 
46) 253-10 


We 254-4 
(8) 254-1 


V/259-1 


PROBE PARTS 


\(9)253-51 
/(10)256-15 
| \/258-53 
a aeage 
(12)459-47 
y, 459-44 
'(13)459-45 
yw 459-43 
“(14)477-11 


2 
3 
1 
2 
4 
9) 
1 
2 
5) 
4) 
4 
1 


a 


Cabinet and rear cover 
Front panel 

Bracket 

Battery housing cap 
Support bracket 


#6 sheet metal screw 

6-32 x 3/8" screw 

6-32 x 1/4" screw 

#10 x 1/2" sheet metal screw 
6-32 nut 

Control nut 

#6 fiber shoulder washer 
#10 fiber flat washer 
Control flat washer 

Control lockwasher 

#6 lockwasher ~ | 

#6 solder lug 


E washer 

1/16'' x 1/8'' rivet 

Probe contact loading spring 
Probe switch lever 

Probe insert insulator 

Front section of probe body 
Center section of probe body 
Rear section of probe body 
Probe spike 


85-9-1 


PART PARTS 
Per Kit 


a a a 


DESCRIPTION 


Power transformer 

Silicon diode 

Strain relief, roundline cord 
Strain relief, flat line cord 
Circuit board 


ho jm fs © 
C1), ta) @ ©) 


TOC COCO CATE 
RECEECECLLLELLLCCL( U 
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PART PARTS DESCRIPTION 
No, Per Kit 


eee (cont'd.) 
1-15 1 Handle (i) 
goo" 1 Battery spring 
Sg I Alligator clip 
“260-51 1 Alligator clip with threaded 
insert 
eae + Rubber foot 
O7-177 1 200 microampere meter and 
hardware 
432-27 1 Line cord adapter 
1) 432-67 1 Solderless connector 
Beise 6 1 Phone jack 
9) 438-28 I Phone plug 
455-50 2 Knob bushing 
ai 2 Knob 
| - 34 1 Blue and white label 
“400-5 1 Plastic nut starter . 
a a 1 Parts Order Form 
ere 1 Kit Builders Guide 
- d. Manual (See front cover for 
9 part number,) 
Pe Solder 


A size "C" flashlight battery should be purchased 
at this time for use in the completed kit, 


STEP-BY-STEP ASSEMBLY 


RANGE SWITCH ASSEMBLY 


Select the Range switch (#63-500), Study Detail 
1A for proper orientation and switch lug desig- 
nations, Orient the switch by locating the blank 
space on the front deck between lugs 7 and 8, 
The lug numbering proceeds clockwise when the 
switch is viewed from the rear, Two of the three 
decks, or wafers, are 12-lug wafers and the 
third is an 11-lug wafer, The lugs willbe desig- 
nated as follows: Front deck, which is the deck 
nearest the switch shaft, is numbered 1 through 
11 at each position, The second deck positions 
are numbered from 1 through 12, as are the 
rear deck positions, The rear deck is farthest 
from the switch shaft, Notice that on the front 
deck, contacts appear on both sides of the deck, 
whereas on the remaining decks the contacts are 
all on one side, 


BLANK SPACE RANGE SWITCH 


NUMBERING SYSTEM 
VIEWED FROM REAR 
Detail 1A 


a6 
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a 
CAUTION: 12 4 
POSITION THESE RESIS- LI roe 
TORS SO THEY DO NOT i & | 
TOUCH THE SWITCH SHAFT. | y) 


RUBBING COULD CAUSE 
DAMAGE TO THE RESISTORS | 
AND POSSIBLE SHORT oi gee. 
CUITS. i 


NOTE: ARRANGE RESIS- 
TORS SO THEY DO NOT 
TOUCH EACH OTHER. 
THEY SHOULD NOT BE 
ALLOWED TO TOUCH THE 
SWITCH TERMINALS OR 
ANY METAL PART OF 
SWITCH FRAME, 


LUG NUMBERING SYSTEM 
BY LOCATING VACANT 
POSITION ON FRONT DECK 


RANGE SWITCH DETAIL 


Detail 1B 


Refer to Detail 1B for the following steps, 


( ) RT, Connect a 320 KQ precision resistor be- 
tween front deck lug 7 (NS) and the front deck 
lug 9 (NS), positioning the resistor body be- 
tween the front deck and the detent plate as 
shown in Detail 1B, The detent plate is the 
metal plate at the front of the switchto which 
no lugs are attached, 


( ) R6, Connect a 900 KQ precision 1 watt re- 
sistor (the larger of the two 900 KQ re- 
sistors) between front deck lug 7 (NS) and 
front deck lug 11 (NS), Place the resistor 
between the front deck and the second deck 
so that the resistor does not touch the switch 
shaft, See Detail 1B, 


7~“~_ 
— 


( ) R8, Connect a 150 KQ precision resistor be- 
tween second deck lug 7 (NS) and the front 
deck lug 9 (S-2), Place the resistor between 
the front deck and the second deckas shown 
in Detail 1B, The resistor should not touch 
the switch shaft, 


R23, Connect a 10 KQ precision resistor be- 
tween second deck lug 7 (NS) and second deck 
lug 11 (NS), Use insulating sleeving on the 
lead to lug 11, Place the resistor between the 
front deck and the second deck as shown in 
Detail 1B, The resistor should not touch the 
switch shaft, 


( ) Cut a 2" hookup wire and strip 1/4" of 


insulation from each end, Connect this 
wire from front deck lug 7 (S-3) to front 
deck lug 10 (S-1), 


HHATHEIT® 


( ) R22, Connect a 20 KQ precision resistor be- 
tween second deck lug 11 (S-2) andrear deck 
lug 12 (NS), 


( ) Connect a 1-3/4" hookup wire between rear 
deck lug 12 (NS) and second deck lug 12 
(S-1). 


( ) R21, Connect a 70 KQ precision resistor 
from rear deck lug 12 (S-3) through second 
deck lug 1 (NS) to front deck lug 1 (S-1), 
Use sleeving on the lead to rear deck lug 
12, The body of the resistor should be be- 
tween the rear deck and the second deck, 


( ) R20, Connect a 200 KQ precision resistor 
from second deck lug 1 (S-3) torear deck lug 
2 (NS), 


Connect a 3" bare wire from rear deck lug 
2 (NS) through second deck lug 2 (S-2) to 
front deck lug 2 (S-1). 


—_, 
— 


( ) R19, Connect a 700 KQ precision resistor 
from rear deck lug 2 (S-3) through second 
deck lug 3 (NS) tofront deck lug 3 (S-1), The 
body of the resistor should be between the 
rear deck and the second deck, 


( ) R18, Connect a2 megohm precision resistor 
from second deck lug 3 (S-3) to rear deck 
lug 4 (NS), 


Connect a 3'' bare wire from rear deck 
lug 4 (NS) through second deck lug 4 (S-2) 
to front deck lug 4 (S-1), 


— 
~— 


~~ 
_— 


R17, Connect a 7 megohm precision re- 
sistor from rear deck lug 4 (S-3) through 
second deck lug 5 (S-2) to front deck lug 5 
(NS), The body of the resistor should be 
between the rear deck and the second deck, 


( ) R25, Connect a 9 megohm precision re- 
sistor from rear deck lug 5 (S-1) to second 
deck lug 6 (NS), 


ieee 
— 


Connect a 1-3/4" hookup wire from rear 
deck lug 6 (S-1) to second deck lug 6 (NS), 


& 
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( ) R26, Connect a 900 KQ precision resistor 
from rear deck lug 7 (NS) to second deck 
lug 6 (S-3), Use sleeving on both leads, 


( ) R27, Connect a 90 KQ precision resistor 
from rear deck lug 7 (S-2) to second deck 
lug 8 (NS), 


( ) Connect a 1-3/4" bare wire from rear deck 
lug 8 (S-1) to second deck lug 8 (NS), 


( ) R28, Connect a9KQ precision resistor from 
rear deck lug 9 (NS) to second deck lug 8 
(S-3), 


( ) R29, Connect a 900 Q precision resistor 
from rear deck lug 9 (S-2) to second deck 
lug 10 (NS), 


ee 
— 


Connect a 1-3/4" bare wire from rear deck 
lug 10 (S-1) to second deck lug 10 (NS), 


( ) R30, Connect a 90Qprecisionresistorfrom . 
rear deck lug 11 (NS) to second deck lug 10 
(S-3), 


( ) R31, Connect a 9,1 Q precision resistor 
(white-brown-gold-gold) from rear deck lug 
11 (S-2) to rear deck lug 1 (NS), Refer to 
Detail 1B for the position of the resistor 
body, 


This completes the resistor wiring on the 
Range switch, Before temporarily setting it 
aside, recheck the entire procedure, Check 
all resistor leads and bare wires for possible 
shorting, Visually inspect all solder connections 
from every angle to make sure a good solder 
connection has been made, Make sure excess 
solder has not flowed over to short adjacent con- 
nections, Shake out all loose pieces of solder 
and wire trimmings, At this time no connections 
have been made at front deck lug 6 and lug 8, 
second deck lug 9, and rear deck lug 3, The 
connections made at front deck lug 5 andlug 11, 
second deck lug 7, and rear deck lug 1 have not 
yet been soldered, 
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CONTROL NUT wtih 


C6. 


CONTROL 
FLAT WASHER 


CONTROL 
LOCKWASHER 


estesse- 
wceece 


Detail 1C 
FRONT PANEL MOUNTING 


Refer to Pictorial 1 (fold-out from Page 11) for 
the following steps, 


( ) Mount the phone jack on the back of the 
front panel at position P, Orient the lugsas 
shown in Pictorial 1, Use a control lock- 
washer, a control flat washer, anda control 
nut, as shown in Detail 1C, 


( ) Ri, R2, Similarly, mount 15 KQ controls at 
positions O and Z, Use control lockwashers, 
control flat washers, and control nuts, Ori- 
ent the lugs of the controls as shown in 
Pictorial 1, 


( ) Mount the Function switch (#63-501) as 
shown in Pictorial 1, 


( ) Similarly, mount the prepared Range switch 
using a control lockwasher, control flat 
washer, and a control nut, Orient the switch 
as shown in Pictorial 1, 


KNOB INSTALLATION 


The knobs supplied with this kit use knob bushings 
that provide permanent positive gripping without 
the use of setscrews, 


In the following steps you will install a knob on 
each of the two switch shafts, Perform these 
steps carefully since it is very difficult to remove 


a_knob bushing from a knob once it is fully 


inserted, 


NOTE: Each knob will be made to align with 
particular switch markings, Whenever you re- 
move a knob, be sure to replace it on the same 
switch shaft, 


Gg rrarHxit 


SCREWDRIVER 


HANDLE 
KNOB 
ae 
2 LARGE 
% ee OPENING “=== 
KNOB 
wes KNOB 
NO Kno 
rie 
Detail 1D 


( ) Refer to Detail 1D and push a knob bushing 
part way onto each of the two switch shafts, 
Then turn both switch shafts to their full 
counterclockwise position, 


~" 


( Line up the pointer of a knob with the full 


counterclockwise marking on the panel, 
Then press the knob slightly onto the knob 
bushing, 


( ) Turn the knob clockwise to each of the 
switch stop positions, Check to see that the 
pointer lines up with each panel marking, 


NOTE: Perform the next three steps only if the 
pointer does not line up at each switch marking, 


1, ( ) Turn the knob pointer to the mid- 
position marking on the panel, 


2. ( ) Remove the knob from the bushing 
and turn it slightly to line up the pointer 
with the midposition marking, 


3. ( ) Press the knob slightly onto the knob 
bushing, Then turn the knob to each 
switch position and recheck the pointer 
alignment, If more thana slight error is 
noticed at either end position, repeat 
these three steps, 


(_ ) Carefully remove the knob bushing and knob 
together, 


( ) Place the knob on a table or other hard sur- 
face, then press the knob bushing firmly into 
the knob, Use a towel or soft cloth on the 
work surface to avoid scratching the knob, 


( ) Press the knob and bushing firmly onto the 
switch shaft, 


( ) Repeat the above Knob Installation steps to 
install a knob on the remaining switch shaft, 


ee ee 
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REAR DECK 


SECOND DECK 


9 
FRONT DECK 


FUNCTION SWITCH 
NUMBERING SYSTEM 


Detail 2A 


FRONT PANEL WIRING 


Study the Function switch numbering system as 
shown in Detail 2A, The front deck of the switch 
is the wafer closest to the front panel, 


Refer to Pictorial 2 (fold-out from this page) for 
the following steps, 


( ) C2, Connect a .047 ufd 1600 volt capacitor 


( 


-_— 


from the Range switch front deck lug 11 (S-2) 
to Function switch front deck lug 4 (S-1), us- 
ing sleeving on both leads, The banded end 
goes to the Function switch, The capacitor 
body should be placed flush with the front 
panel between the Range switch and the 
Function switch as shown in Pictorial 2, 
Avoid using excessive solder, since both 
leads carry high voltage, 


Connect a 3-1/2" hookup wire from lug 3 
of control O (S-1) to Function switch second 
deck lug 6 (S-1), 


(8) 


-_- 
~— 


oN 
— 


-_— 
— 


~-_— 
wat 


—_ 
— 


oS 
— 


=_— 
~— 


in, 
— 
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Connect a 5-1/2" hookup wire from lug 2 
of control O (S-1) to lug 1 of control Z (NS), 
Place the wire close to the front panel, 


Connect a 2-1/4" hookup wire from lug 3 
of control Z (S-1) to Function switch second 
deck lug 7 (NS), 


Connect a 1-3/4" hookup wire from Func- 
tion switch front deck lug 5 (NS) to lug 2 
of phone jack P (S-1), Use sleeving over the 
entire length of this wire, Avoid using exces- 
Sive solder, since this wire carries high 
voltage, 


Connect a 1-3/4" hookup wire from Function 
switch front deck lug 6 (S-1) to Range switch 
front deck lug 5 (S-2), 


Connect a 4'' hookup wire from Function 
switch front deck lug 8 (S-1) to Range 
switch second deck lug 9 (S-1), 


Connect a 4-1/2" hookup wire from Func- 
tion switch front deck lug 1 (S-1) to Range 
switch front deck lug 6 (S-1), i 


Connect a 6" hookup wire from Function 
switch front deck lug 2 (S-1) to Range switch 
rear deck lug 3 (S-1), 


Connect a 2-1/2" hookup wire from Function 
switch front deck lug 3 (S-1) to Function 
switch front deck lug 5 (S-2), Use sleeving 
over the entire length of this wire, Avoid 
using excessive solder since this wire 
carries high voltage, 


Connect a 4-3/4" hookup wire from Function 
switch second deck lug 3 (NS) to Range switch 
front deck lug 8 (S-1), 


Connect a 2-3/4" hookup wire from Range 
switch second deck lug 7 (S-3) to lug 1 of 
phone jack P (NS), 


Connect a 5-1/2" hookup wire to lug 1 of 
phone jack P (NS), Leave the other endfree 
for connection later, 


Connect a 5-1/2" hookup wire to lug 1 of 
phone jack P (S-3), Leave the other end free 
for connection later, 


PICTORIAL 1 
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PILOT LAMP 


(<) SOCKET 
: 6-32 x 3/8" SCREW : CGA ED 


>) #6 FIBER SHOULDER 
WASHER 
e 


a #6 LOCKWASHER 
& 6-32 NUT 


BATTERY CUP MOUNTING ON LETTERED 
SIDE OF CIRCUIT BOARD 


Detail 3B 


NOTE: THESE LUGS 
ARE NOT USED. 
DO NOT SOLDER 


Check all the resistors for snug positioning 
against the board, Now turn the circuit board 
over, solder each lead and trim off the excess 
lead close to the board surface, Carefully check Detail 3C 
each connection after clipping the leads, to make 
sure a good solder connection has been made, 


( ) R38, R4, R5, Mount the three 10 KQ controls 


NOTE: A plastic nut starter has been provided (AC CAL, DC CAL, and AC BAL) on the let- 
with this kit, Use it to hold and start nuts on tered side of the circuit board so that the 
screws, See Page 3 of the Kit Builders Guide mounting lugs and terminals protrude 
for more information, through the foil side, Refer to Pictorial 3 


and Detail 3C, Hold the controls firmly 
against the board and solder the mounting 


( ) Mount the battery cup in position on the lugs and terminals directly to the foil 
lettered side of the circuit board, Use a 6-32 pattern, Notice that the three lugs which do 
x 3/8" screw, #6 fiber shoulder washer, #6 not connect to the foil pattern are not 
lockwasher, and 6-32 nut, as shown in soldered, as mention in the note in 


Detail 3B, Detail 3C, 


HEATHEIT 


REAR DECK 


SECOND DECK 


9 
FRONT DECK 


FUNCTION SWITCH 
NUMBERING SYSTEM 


Detail 2A 


FRONT PANEL WIRING 


Study the Function switch numbering system as 
shown in Detail 2A, The front deck of the switch 
is the wafer closest to the front panel, 


Refer to Pictorial 2 (fold-out from this page) for 
the following steps, 


( ) C2, Connect a .047 ufd 1600 volt capacitor 


( 


~ 


from the Range switch front deck lug 11 (S-2) 
to Function switch front deck lug 4 (S-1), us- 
ing sleeving on both leads, The banded end 
goes to the Function switch, The capacitor 
body should be placed flush with the front 
panel between the Range switch and the 
Function switch as shown in Pictorial 2, 
Avoid using excessive solder, since both 
leads carry high voltage, 


Connect a 3-1/2" hookup wire from lug 3 
of control O (S-1) to Function switch second 
deck lug 6 (S-1), 


ny 


— 
~~ 


—_— 
~— 


-_ 
~ 


—~ 
~ 


-_— 
~— 


— 
~— 


~~ 
~ 


-_o~ 
~ 


—~ 
~ 
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Connect a 5-1/2" hookup wire from lug 2 
of control O (S-1) to lug 1 of control Z (NS), 
Place the wire close to the front panel, 


Connect a 2-1/4" hookup wire from lug 3 
of control Z (S-1) to Function switch second 
deck lug 7 (NS), 


Connect a 1-3/4" hookup wire from Func- 
tion switch front deck lug 5 (NS) to lug 2 
of phone jack P (§-1), Use sleeving over the 
entire length of this wire, Avoid using exces- 
sive solder, since this wire carries high 
voltage, 


Connect a 1-3/4" hookup wire from Function 
switch front deck lug 6 (S-1) to Range switch 
front deck lug 5 (S-2), 


Connect a 4" hookup wire from Function 
switch front deck lug 8 (S-1) to Range 
switch second deck lug 9 (S-1), 


Connect a 4-1/2" hookup wire from Func- 
tion switch front deck lug 1 (S-1) to Range 
switch front deck lug 6 (S-1), Re, 


Connect a 6" hookup wire from Function 
switch front deck lug 2 (S-1) to Range switch 
rear deck lug 3 (S-1), 


Connect a 2-1/2" hookup wire from Function 
switch front deck lug 3 (S-1) to Function 
switch front deck lug 5 (S-2), Use sleeving 


over the entire length of this wire, Avoid 


using excessive solder since this wire 
carries high voltage, 


Connect a 4-3/4" hookup wire from Function 
switch second deck lug 3 (NS) to Range switch 
front deck lug 8 (S-1), 


Connect a 2-3/4" hookup wire from Range 
switch second deck lug 7 (S-3) to lug 1 of 
phone jack P (NS), 


Connect a 5-1/2" hookup wire to lug 1 of 


phone jack P (NS), Leave the other endfree 
for connection later, 


Connect a 5-1/2" hookup wire to lug 1 of 
phone jack P (S-3), Leave the other end free 
for connection later, 


| 


ha 
© 


PHONE JACK 


PICTORIAL 1 


FUNCTION 
SWITCH 


TO BATTERY 
SOLDER LUG 


To #2" 
ON CIRCUIT BOARD 


PICTORIAL 
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Page 12 (4 | HEATHEKIT’ Gg =4tHaiT 
PILOT LAMP 
CUT THIS PIN OFF PLACE PINS INTO MOUNTING APPLY PRESSURE EVENLY 
CLOSE TO SOCKET HOLES. MAKE SURE HOOKS UNTIL SOCKET IS TIGHT 
BODY. ARE SEATED IN HOLES BEFORE ON BOARD, 6-32 x 3/8" SCREW 
OWN. 
BLK-YEL 
BLK-RED 
p 
=e¢ €5) #6 FIBER SHOULDER 
TO FUNCTION WASHER 
SWITCH REAR . 
DECK LUG 1 “er 
WHEN WIRED #=— BATTERY CUP 
FOR 120 VAC PUSH IN 
Detail 3A 
WIRED FOR 240 VAC 
WIRED FOR 120 VAC SOLDERLESS CONNECTOR CIRCUIT BOARD WIRING Insert the leads in the correct holes and GD #6 LOCKWASHER 
spread the leads slightly so the resistor will & 
( ) Using diagonal wire cutters, clip off lug 6 of Ros Ar Op Soli aa: posison swnen tha board 1 esha 
= 3 the 7-pin tube socket, To locate lug 6, CE EL Rs Ee ged BATTERY CUP MOUNTING ON LETTERED 
= = ‘ ing circuit board resistors will be mounted SIDE OF CIRCUIT BOARD 
= = count clockwise from the blank space on the before they are soldered 
3 3 RANGE bottom of the socket, See Detail 3A, ; 
= = SWITCH () R34, Install a 220 KQ (red-red-yellow) re- : 
oe A . . . 
i. = (_) Properly orient the 7-pin socket and install piston’ in’ position (ony the WaErule board. Detail 3B 
IN THIS LOCATION a Se eEHE it through the lettered side of the board in 
DECK LUG 3 the smaller of the two socket locations, as ( ) R33, R35, Install two 150 KQ (brown-green- wove. tke ceres 
shown in Pictorial 3, Refer to Detail 3A for yellow) resistors, . Pie al Picts iar for pearing ARE NOT USED. 
ae mounting procedure, Be sure the lug against the board, Now turn the circuit board DO NOT SOLDER 
ks a ted in the h b ess- ; . 
pea ite  ie ee oles before pres ( ) R16, Install a 27 KQ (red-violet-orange) 1 over, solder each lead and trim off the excess 
. resistor, lead close to the board surface, Carefully check Detail 3C 
h connection after clipping the leads, to make 

(_) Turn the board over and solder the socket R99. Install <a) 40cmesohin Tueown- Dine. Saw , 
pins to the circuit board foil. (©) blue) eae gS ( sure a good solder connection has been made, 

(_) Install the 9-pin socket and solder the socket R9. R10. Rll. R12. R13, Install five 22 ; : ; ( ) R38, R4, R5, Mount the three 10 KQ controls 
pins to the circuit board foil, Do not clip oe 2 h 2 rs 4 bl ) Sago t in th NOTE: A plastic nut starter has been provided (AC CAL, DC CAL, and AC BAL) on the let- 
off any of the pins of the 9-pin socket mace Onin \CO8- oO ee eee ee with this kit, Use it to hold and start nuts on tered side of the circuit board so that the 

yy P : ; five positions shown, screws, See Page 3 of the Kit Builders Guide : gt 
ee eee ee Pie oh ae ecia Thal mounting lugs and terminals protrude 
NOTE: ‘ itor ; : 
SLIGHTLY TO THE LEFT SO IT eta () R15, Install a 100 & (brown-black-brown) through the foil side, Refer to Pictorial 3 
WILL CLEAR THE POTENTIOMETER : F meeieton and Detail 3C, Hold the controls firmly 
TERMINALS. Refer to Pictorial 3 for the following steps, . against the board and solder the mounting 
( ) R14, Install a 10 KQ (brown-black-orange) ‘@) Soins qechenyned cup in tebe = he ee ei terminals directly to the foil 

() R24, Install a 3,3 megohm (orange-orange- resistor, Position the 10 KQ resistor slight- er ae “5 5 ele i . ek: ‘= egos uy ne a ee which ise 
green) resistor in the position designated on ly toward the center of the circuit board so a 7 ’ Wee EIR SS Oe a not connect to the foil pattern are no 
the lettered side of the circuit board, Bend that it will clear the AC Balance control =e ran! and 6-32 nut, as shown in nee as mention in the note in 
the leads at right angles to the resistor body, terminals, as shown in Pictorial 3, — . etal : 


PICTORIAL 3 


TO "Z" ON 
CIRCUIT BOARD 4 


PICTORIAL 4 
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CUT THIS PIN OFF PLACE PINS INTO MOUNTING APPLY PRESSURE EVENLY 


CLOSE TO SOCKET HOLES. MAKE SURE HOOKS 


UNTIL SOCKET IS TIGHT 


BODY. ARE SEATED IN HOLES BEFORE ON BOARD. 


PRESSING DOWN. 


HEATHEKIT" 


g 6-32 x 3/8" SCREW 


BLK-YEL e 
BLK-RED 
| |i 
wus NS 5) #6 FIBER SHOULDER 
TO FUNCTION BMY) We WASHER 
SWITCH REAR Bi é 
DECK LUG 1 
WHEN WIRED BATTERY CUP 
FOR 120 VAC PUSH IN 
Detail 3A 
WIRED FOR 240 VAC | 
bobs Seu Neos SOLDERLESS CONNECTOR CIRCUIT BOARD WIRING Insert the leads in the correct holes and GD #6 LOCKWASHER 
spread the leads slightly so the resistor will als 
( \.UsiNe discenaltmive turers” clin-off laceiot not drop out of position when the board is & 6-32 nut 
’ i in- 
= 2 the 7-pin tube socket, To locate lug 6, turned over forsoldering. allot the remain BATTERY CUP MOUNTING ON LETTERED 
= = A ing circuit board resistors will be mounted SIDE OF CIRCUIT BOARD 
S o count clockwise from the blank space on the before they are soldered 
a 3 RANGE bottom of the socket, See Detail 3A, : 
= = SWITCH R34, Install a 220 KQ (red-red-yellow) re- - 
e < ( ) Properly orient the 7-pin socket andinstall ) Bein Rosition a ihe oe ie Detail 3B 
Sed eed a (RO AA Fe it through the lettered side of the board in - 
IN THIS LOCATION SWITCH SECOND : 
DECK LUG 3 the smaller of the two socket locations, as 


shown in Pictorial 3, Refer to Detail 3A for 


— 


R33, R35, Install two 150 KQ (brown-green- 
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PILOT LAMP 


NOTE: THESE LUGS 


yellow) resistors, 


ARE NOT USED. 
DO NOT SOLDER 


Check all the resistors for snug positioning 
against the board, Now turn the circuit board 
R16, Install a 27 KQ (red-violet-orange) _ over, solder each lead and trim off the excess 
resistor, lead close to the board surface, Carefully check 
each connection after clipping the leads, to make 
sure a good solder connection has been made, 


the mounting procedure, Be sure the lug 
hooks are seated in the holes before press- ( 
ing down on the socket, 


~~ 


Detail 3C 


( 


— 


Turn the board over and solder the socket ( ) 
pins to the circuit board foil, 


R32, Install a 10 megohm (brown-black- 
blue) resistor, 


( 


~~ 


Install the 9-pin socket and solder the socket ea) 
pins to the circuit board foil, Do not clip 
off any of the pins of the 9-pin socket, 


( ) R3, R4, R5. Mount the three 10 KQ controls 
(AC CAL, DC CAL, and AC BAL) on the let- 
tered side of the circuit board so that the 


R9, R10, R11, R12, R13, Install five 22 
megohm (red-red-blue) resistors in the 
five positions shown, 


NOTE: A plastic nut starter has been provided 
with this kit, Use it to hold and start nuts on 
screws, See Page 3 of the Kit Builders Guide 


NOTE: DRESS THE 10K RESISTOR PAE oy 2 ae mounting lugs and terminals protrude 
5 FUNCTION inf ion, ipso : : 
SLIGHTLY el gente gel SWITCH ) R15, Install a 100 Q (brown-black-brown) through the foil side, Refer to Pictorial 3 
WILL CLEAR TH ! 


TERMINALS. 


PICTORIAL 3 


TO "Z" ON 
CIRCUIT BOARD 4 


PICTORIAL 4 


Refer to Pictorial 3 for the following steps, 


( ) R24, Install a 3.3 megohm (orange-orange- 
green) resistor in the position designated on 
the lettered side of the circuit board, Bend 
the leads at right angles to the resistor body, 


a 


resistor, 


R14, Install a 10 KQ (brown-black-orange) 
resistor, Position the 10 K® resistor slight- 
ly toward the center of the circuit board so 
that it will clear the AC Balance control 
terminals, as shown in Pictorial 3, 


(_ ) Mount the battery cup in position on the 


lettered side of the circuit board, Use a 6-32 
x 3/8" screw, #6 fiber shoulder washer, #6 
lockwasher, and 6-32 nut, as shown in 
Detail 3B, 


and Detail 3C. Hold the controls firmly 
against the board and solder the mounting 
lugs and terminals directly to the foil 
pattern, Notice that the three lugs which do 
not connect to the foil pattern are not 
soldered, as mention in the note in 
Detail 3C, 


HHATHIEKIT® 


4 6-32 x 3/8" SCREW 


«> ) #6 FIBER SHOULDER 
WASHER 
e 
fe BATTERY CUP 


efeece 


ve 
. 
weet 
oleae 


eee 
& 6-32 NUT 


BATTERY CUP MOUNTING ON LETTERED 
SIDE OF CIRCUIT BOARD 


Detail 3B 


Check all the resistors for snug positioning 
against the board, Now turn the circuit board 
over, solder each lead and trim off the excess 
lead close to the board surface, Carefully check 
each connection after clipping the leads, to make 
Sure a good solder connection has been made, 


NOTE: A plastic nut starter has been provided 
with this kit, Use it to hold and start nuts on 
screws, See Page 3 of the Kit Builders Guide 
for more information, 


( ) Mount the battery cup in position on the 
lettered side of the circuit board, Use a 6-32 
x 3/8" screw, #6 fiber shoulder washer, #6 
lockwasher, and 6-32 nut, as shown in 
Detail 3B, 
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PILOT LAMP 


NOTE: THESE LUGS 
ARE NOT USED. 
DO NOT SOLDER 


Detail 3C 


( ) R38, R4, R5, Mount the three 10 KQ controls 


(AC CAL, DC CAL, and AC BAL) on the let- 
tered side of the circuit board so that the 
mounting lugs and terminals protrude 
through the foil side, Refer to Pictorial 3 
and Detail 3C, Hold the controls firmly 
against the board and solder the mounting 
lugs and terminals directly to the foil 
pattern, Notice that the three lugs which do 
not connect to the foil pattern are not 
soldered, as mention in the note in 
Detail 3C, 
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120 Volt Wiring 


NOTE: WHEN INSTALLING DIODES, BE SURE TO 
PLACE THE CATHODE END AS DIRECTED. THE 
CATHODE END 1S MARKED WITH EITHER A COLOR 
END, COLOR DOT, COLOR BAND, OR A SYMBOL, 


COLOR 
DOT 


ZA 


€ >} 


COLOR COLOR SYMBOL 
ee END (CATHODE 


Detail 3D 


Refer to Detail 3D and identify the cathode 
lead of the silicon diode, Mount the silicon 
diode on the circuit board, Position the 
cathode lead end as shown in Pictorial 3, 
Solder both leads to the foil and clip off the 
excess lead lengths close to the foil, 


Mount the power transformer (#54-23-24) as 
shown in Pictorial 3, Use two 6-32 x 3/8" 
screws, two #6 lockwashers, and two 6-32 
nuts, Do not tighten the upper mounting 
screw permanently, The black transformer 
lead must be toward the right side of the 
circuit board, Notice that the 6-32 screw 
closest to the tube sockets is insertedfrom 
the foil side of the board with the nut at- 
tached on the lettered side, This is done to 
insure adequate clearance for the plastic 
meter housing after the board is installed 
in the instrument, 


The transformer leads are precut to their 
proper lengths, Insert the two yellowtrans- 
former leads in the holes marked Y andthe 
two red transformer leads in the two holes 
marked R, Solder these four leads to the 
foil side of the board, 


NOTE: The power transformer has a dual pri- 
mary winding and can be wired to operate from 
either 120 volts or 240 volts, Determine the AC 
line voltage in your area and follow the proper 
set of steps to wire the power transformer, Per- 
form either the 120 Volt Wiring steps or the 240 
Volt Wiring steps, 


re) 


_— 
~~ 


a: 
— 


- 
~~” 


= 
~~ 


Make sure there is at least 3/8" of bare 
wire at the end of the black transformer 
lead, Insert this lead in hole BL in the cir- 
cuit board, Leave the excess bare wire 
above the circuit board and solder the lead 
to the foil (S-1), 


Form a hook in the bare wire at the end of 
the black-green transformer lead andplace 
the hook around the bare wire of the black 
lead above the circuit board (S-1), The 
black-red and the black- yellow wires will be 
connected later, 


Volt Wiring 


Insert the black transformer lead into hole 
BL in the circuit board (S-1), Cut off any 
excess lead length, 


Cut the black-yellow lead to the same length 
as the black-green lead and remove 3/8" of 
insulation from the cut end, 


Insert the black-green and the black-yellow 
leads into the solderless connector so that 
both bare ends enter the wire coil inside the 
tip, Hold the leads with one hand and twist 
the connector until youfeel resistance, This 
twists the wires together for a good connec- 
tion, The black-red lead will be connected 
later, 


C5, C6, Mount and solder the two .005 pufd 
disc ceramic capacitors in their places as 
shown in Pictorial 3, 


C3, C4, Mount and solder the two ,02 yufd 
disc ceramic capacitors in their places as 
shown in Pictorial 3, 


C1, Mount and solder the 16 ufd150 V elec- 
trolytic capacitor as shown in Pictorial 3, 
Be careful to align the positive (+) end of 
the electrolytic capacitor adjacent to the 
diode, 
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( ) Place the pilot lamp socket in the location 
shown in Detail 3C on Page 13, The screw 
threads on the pilot lamp socket protrude 
from the foil side of the circuit board, Solder 
the lugs directly into the foil, 


CONNECTING CABLE 


( ) Locate the 12" length of 8-wire, color coded 
cable, Measure 5"' from one endof the cable 
and carefully remove the cable sheathing by 
making a circular cut with a small sharp 
knife and then slipping the cable sheathing 
off, Be careful not to cut the internal wires 
or their insulation, 


Measuring from the cut end of the sheath, cut 
the wires to the following lengths: 


COLOR LENGTH 

( ) Green 1/2" 

( ) Yellow 3/4" 

( ) Red 1-1/4" 

( ) Black 123/4" 

( ) Brown PM 

( ) White 3" 

( ) Blue 4it 

( ) Orange 4.1/4" 


( ) Carefully remove 3/16" of insulation from 
the end of each wire, Twist the fine wire 
strands lightly together and insert the color 
coded wires in their respective openings 
in the lettered side of the circuit board, as 
shown in Pictorial 4, The actual color code 
abbreviations used on the back of the circuit 
board are as follows: Black (BL), red (R), 
yellow (Y), green (G), orange (OR), blue (B), 
white (W), brown (BR), Solder each wire to 
the foil circuit as it is inserted, Clip off 
any excess wire on the wire strands and a- 
void making solder bridges to other parts 
of the foil circuit, Place the blue wire be- 
tween the battery clip and the DC BAL 
control, 


( ) Solder one end of a 4" hookup wire to point 
X on the circuit board, See Pictorial 4, The 
other end of the wire is not connected at this 
time, 


The circuit board is now completely assembled 
and is ready for installation, 


WIRING CIRCUIT BOARD TO THE PANEL ~ 


( ) Measure 4" back from the free end of the 
8-wire cable and remove the sheathing, 
being careful not to cut the internal wires 
or their insulation, Do not cut the green and 
blue wires, but cut 1" from the ends of the 
remaining six wires, Remove 1/4" insula- 
tion from the ends of all eight wires, 


To make the wiring as easy as possible, the 
cable wires will be connected to the front panel 
assembly before the circuit board is mounted, 


Refer to Pictorial 4 (fold-out from Page 12) for 
the following steps, 


( ) Connect the orange wire to Function switch 
front deck lug 7 (S-1), 


( ) Connect the black wire to Function switch 
front deck lug 9 (S-1), 


( ) Connect the white wire to lug 2 of control 
2 (8-1); 


— 
— 


Connect the red wire to lug 1 of control 
Z (S-2), 


( ) Connect the brown wire to Function switch 
second deck lug 7 (S-2). 


( ) Connect the yellow wire to Function switch 
second deck lug 1 (S-1). 


( ) Connect the green wire to, Function switch 
second deck lug 4 (S-1), 


( ) Connect the blue wire to Range switch rear 
deck lug 1 (S-2), 


This completes the circuit board wiring to the 
front panel, 
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6-32 NUT@ 
aie 
1546 LOCKWASHER 


| 
a 
SF 


#6 SOLDERLUG 
> 


SHORT screw (3 é 
6-32 x 1/4" 


METHOD OF ASSEMBLING BATTERY SPRING 
TO BRACKET 


BE SURE TO 
USE 


Detail 5A 


MOUNTING THE BATTERY SPRING 


( ) Install the large battery holder spring on the 


bracket as shown in Detail 5A, Use the 
6-32 x 1/4" screw, #6 lockwasher, #6 solder 
lug, and 6-32 nut, The lockwasher and nut 
should be on the inner side of the bracket, 
inside the spring, Otherwise the body of this 
screw will protrude through the back of the 
completed VTVM, Position the solder lug so 
that it does not obstruct the other hole in the 
bracket, Long-nose pliers should be used to 
hold the nut while the screw is tightened, 


METER, BRACKET, AND CIRCUIT BOARD 


( ) 


“INSTALLATION 


Before installing the meter, it isnecessary 
to remove the solder lugs and the wire 
between the meter terminals, On each 
terminal hold the lower nut with long-nose 
pliers while loosening the upper nut with a 
3/8"' socket wrench or another pair of pliers, 
DO NOT PERMIT THE THREADED TERMI- 
NAL STUD TO TURN, Next, tighten the re- 
maining nuts snugly against the meter stud 
Speednut on the back of the meter, using 
finger pressure only, Again, be sure that the 
stud itself does not turn, 


NOTE: While mounting the meter to the panel, 
be sure to use a soft cloth on the workbench 
surface to avoid scratching the plastic meter 
housing, ’ 


( ) Insert the four meter mounting screws in 


( ) 


the holes in the front panel, Looking at the 
panel from the rear, fasten the upper left 
meter mounting screw to the panel using a 
brass 6-32 nut and brass #6 lockwasher, 
packed in the meter box, Only this nut 
should be installed at this time, 


Mount the Z bracket on the upper right 
meter mounting screw as shown in Detail 
5B, using the brass meter mounting hard- 
ware, Note the orientation of the off-center 
holes in the Z bracket, 


Install the large bracket on the two lower 
meter mounting screws as shown in Pic- 
torial 5, using the brass hardware, NOTE: 
The bracket must straddle the cable, As 
the mounting nuts are being tightened, 
lightly pinch together the two legs of the 
bracket to insure adequate clearance be- 
tween the legs and the panel edge, 


Screw the pilot lamp into the pilot lamp 
socket at the top of the circuit board, Slip 
the 1-1/4" length of 3/8" diameter fiber- - 
glas sleeving over the pilot lamp and socket, 
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Detail 5B 


( ) Remove the 6-32 hardware at the top trans- 


( 


( 


former mounting lug, Refer to Detail 5B. 
Temporarily set aside this hardware, 


Place a #10 fiber washer over each of the 
two meter terminal studs, Slip the circuit 
board between the bracket legs so that the 
meter stud terminals pass through the 
mounting holes in the circuit board, The 
bottom edge of the circuit board will now 
rest on the two small flanges at the notches 
in the bracket legs, Replace the two solder 
lugs and the meter stud nuts over the meter 
stud terminals, marked M1 and M2 in Pic- 
torial 5, Orient the lugs as shown in Pic- 
torial 5 and very lightly tighten the nuts, 
Bend the lugs slightly away from the circuit 
board to facilitate soldering later, 


Align the circuit board so that its edges 
are parallel to the panel edges and complete- 
ly clear each side, Now bend the Z bracket 
toward the right side of the panel and 
slightly crimp the top of the Z bracket so 
that its top mounting hole lines up with the 
top mounting hole of the transformer onthe 
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circuit board, and the top of the Z bracket 
lies flush against the circuit board, Replace 
the 6-32 hardware in the top transformer 
mounting lug, securing the transformer and 
circuit board to the Z bracket, as shown in 
Detail 5B, 


( ) Now tighten the nuts over the meter stud 
terminals firmly but not excessively, Also 
tighten the 6-32 transformer mounting hard- 
ware to the Z bracket, 


FINAL WIRING 
Refer to Pictorial 5 for the following steps, 


( ) Connect the hookup wire from location X 
on the circuit board to Function switch 
second deck lug 3 (S-2), 


( ) Connect either hookup wire from lug 1 of 
phone jack P to circuit board location Z (S-1), 


( ) Connect the remaining hookup wire from 
lug 1 of phone jack Ptothe solder lug under 
the battery spring on the large bracket (NS), 


( ) Connect a 6-1/4" hookup wire from M1 
(S-1) to Function switch second deck lug 
5 (S=1), 


( ) Connect a 6" hookup wire from M2 (S-1) to 
Function switch second deck lug 2 (S-1), 


NOTE: Observe that the two edges of the flat 
line cord are different, One edge is smooth but 
the other edge is ribbed for identification, 


( ) Separate the three wires of the linecordto a 
point approximately 5'' from the end, Cut 2" 
from the ends of both the green wire and the 
smooth wire, 


( ) Remove 1/4" of insulation from the end of 
each line cord wire, Melt a small amount 
of solder on the twisted bare strands of each 
line cord wire to keep the fine wires 
together, 
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PLAGE THECLINE SQUEEZE THE TWO INSERT THE REAR 
CORD IN THE SLOT. SEGMENTS TOGETHER. HALF INTO TH 
: HOLE. : 


( ) Position the proper strain relief on the line 
. cord about 7'' back from the end of the 
longest wire, Detail 5C shows the strain 
relief (#75-71) for the flat line cord sup- 
plied with the kit, If a round line cord is 
used, install the other strain relief, 


—, 
~— 


Install the strain relief and line cord 
through the large hole in the bracket as 
shown in Pictorial 5, 


( ) Connect the smooth line cord wire to 
Function switch rear deck lug 2 (S-1), 


( ) Solder the ribbed line cord wire to the po- 
sition marked "line'' in the upper right- 
hand corner of the circuit board, near the 
transformer (S-1), 


( ) Connect the green line cord wire tothe sol- 
der lug under the battery spring on the large 
bracket (S-2), 


NOTE: Perform only one of the following two 
steps, 


( ) If your VTVM is being wired for 120 Volt 
operation, twist the black-red and black- 
yellow transformer leads together and con- 
aaa to Function switch rear deck lug 1 
(S-2), 


( ) If your VTVM is being wired for 240 Volt 
operation, connect the black-red transform- 
er lead to Function switch rear deck 
lug 1 (S-1), 


( ) Install the 6AL5 tube and 12AU7 tube in 
their respective sockets as shown in Pic- 
torial 6, Be careful not to damage the tube 
prongs when inserting them into their 
sockets, 


( ) Fasten the handle on the cabinet, using two 
#10 x 1/2" sheet metal screws, 


( ) Push the rubber feet into the four holes in the 
bottom of the cabinet, 


( ) Install the battery, Start the top (+) endof the 
battery into the battery cup and then pull the 
spring out and over the bottom (-) end of the 
battery, Now push the spring and the battery 
in so the spring, battery, and battery cup are 
all in line, as shown in Pictorial 6, Make 
sure the spring contacts the negative (-), 
metal, end of the battery, 


PRELIMINARY TEST 


Carefully inspect the instrument and check the 
"dress" (or arrangement) of all wiring, Be sure 
the wiring and components are not positioned in 
such a way that short circuits may occur, 
Check all solder connections, Gently shake out 
all loose wire clippings, insulation, and other ~ 
debris that may have accumulated during the 
assembly of the instrument, 


Make sure that the mechanical zero position of 
the meter pointer is correct, If not, adjust as fol- 
lows: 


( ) Place the instrument in the normal operating 
position, Turn the plastic screw onthe meter 
face with a screwdriver while gently tapping 
the meter face with one finger until the 
pointer coincides with the zero line on the 
left side of the scale, 


Plug the VTVM line cord into the proper volt- 
age AC source, Turn the Function knob to the 
DC+ or DC- position and the Range switch to the 
1,5 V position, The tubes and pilot lamp should 
light within 15 to 20 seconds of warmup time, 
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PLACE THE LINE SQUEEZE THE TWO INSERT THE REAR 


CORD IN THE SLOT. SEGMENTS TOGETHER. HALF INTO THE 


Detail 5C 


( ) Position the proper strain relief on the line 
. cord about 7"' back from the end of the 
longest wire, Detail 5C shows the strain 
relief (#75-71) for the flat line cord sup- 
plied with the kit, If a round line cord is 
used, install the other strain relief, 


( ) Install the strain relief and line cord 
through the large hole in the bracket as 
shown in Pictorial 5, 


( ) Connect the smooth line cord wire to 
Function switch rear deck lug 2 (S-1), 


( ) Solder the ribbed line cord wire to the po- 
sition marked "line" in the upper right- 
hand corner of the circuit board, near the 
transformer (S-1), 


—- 
~- 


Connect the green line cord wire tothe sol- 
der lug under the battery spring on the large 
bracket (S-2), 


NOTE: Perform only one of the following two 
steps, 


( ) If your VTVM is being wired for 120 Volt 
operation, twist the black-red and black- 
yellow transformer leads together andcon- 
nect both to Function switch rear decklug1 
(S-2), 


( ) If your VTVM is being wired for 240 Volt 
operation, connect the black-red transform- 
er lead to Function switch rear deck 
lug 1 (S-1), 


( ) Install the 6AL5 tube and 12AU7 tube in 
their respective sockets as shown in Pic- 
torial 6, Be careful not to damage the tube 
prongs when inserting them into their 
sockets, 


( ) Fasten the handle on the cabinet, using two 
#10 x 1/2" sheet metal screws, 


( ) Push the rubber feet into the four holes in the 
bottom of the cabinet, 


( ) Install the battery, Start the top (+) end of the 
battery into the battery cup and then pull the 
spring out and over the bottom (-) end of the 
battery, Now push the spring and the battery 
in so the spring, battery, and battery cup are 
all in line, as shown in Pictorial 6, Make 
sure the spring contacts the negative (-), 
metal, end of the battery, 


PRELIMINARY TEST 


Carefully inspect the instrument and check the 
"dress" (or arrangement) of all wiring, Be sure 
the wiring and components are not positioned in 
such a way that short circuits may occur, 
Check all solder connections, Gently shake out 
all loose wire clippings, insulation, and other ~ 
debris that may have accumulated during the 
assembly of the instrument, 


Make sure that the mechanical zero position of 
the meter pointer is correct, If not, adjust as fol- 
lows: 


( ) Place the instrument in the normal operating 
position, Turn the plastic screw onthe meter 
face with a screwdriver while gently tapping 
the meter face with one finger until the 
pointer coincides with the zero line on the 
left side of the scale, 


Plug the VTVM line cord into the proper volt- 
age AC source, Turn the Function knob to the 
DC+ or DC- position and the Range switch to the 
1,5 V position, The tubes and pilot lamp should 
light within 15 to 20 seconds of warmup time, 
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PREPARATION OF TEST PROBE AND LEADS 


NOTE: Read all the remaining assembly steps 
and familiarize yourself with the completed 
assembly and parts before proceeding, 


Refer to Pictorial 7 (fold-out from this page) 
for an exploded view of the probe assembly, 


( ) Locate the probe insert insulator, Ifneces- 
sary, remove any "flash'' or sharp edge on 
the insert insulator with a file or penknife, 


( ) R36, Locate the two small rivets and the 1 
megohm  (brown-black-green) resistor 
shown in Detail 7A, Insert the rivets into the 
holes in the insulator so that the head of 
each rivet rests on the small shoulder 
around the hole in the insulator, Now turn 
the insulator over and lay it flat on the 
workbench, 


KEEP SOLDER 


CRIMP - away FROM EDGE. 


SHOULDER 


Detail 7A 
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( ) Cut one resistor leadto 3/8", Bend the other 
lead over and cut flush with the first lead 
as shown in Detail 7A, Squeeze the leads 
together so that they line up with the rivet 
holes, 


Insert the resistor leads into the rivets and 
lightly crimp the rivets with long-nose 
pliers or diagonal cutters to hold the 
resistor, 


-_— 
~— 


NOTE: Before proceeding further, check the 
orientation of the resistor on the insulator, 
With the notch in the insulator facing you, the 
resistor should be on the left-hand side, 


( ) Solder the resistor leads to the rivets, Make 
sure the resistor is square with the insert 
insulator and that the solder flows down the 
rivet to hold the rivet tight against the 
shoulder, NOTE: Keep solder away from the 
edge of the insert insulator to provide 
clearance for the internal shoulder of the 
probe center section, 


( ) Strip 1/2" of the outer insulation from one 
end of the shielded test cable, Clip off the 
shield wires up to the outer insulation, It 
is absolutely essential that the shield wires 
on this end of the shielded test cable be 
completely insulated from the rest of the 
probe tip, DO NOT wrap the joint with tape 
of any kind as this could cause a high re- 
sistance leakage path across the shielded 
portion and the resistor lead, 


NOTE: In the following steps, take special care 
to avoid melting or cutting the inner plastic 
insulation of the shielded test cable, When 
soldering, hold the wire with long-nose pliers 
near the insulation to conduct the heat away 
from the plastic insulation, 
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PLACE THE LINE SQUEEZE THE TWO INSERT THE REAR 


CORD IN THE SLOT. SEGMENTS TOGETHER. HALF INTO THE 


( ) Position the proper strain relief on the line 
. cord about 7'' back from the end of the 
longest wire, Detail 5C shows the strain 
relief (#75-71) for the flat line cord sup- 
plied with the kit, If a round line cord is 
used, install the other strain relief, 


( ) Install the strain relief and line cord 
through the large hole in the bracket as 
shown in Pictorial 5, 


( ) Connect the smooth line cord wire to 
Function switch rear deck lug 2 (S-1), 


( ) Solder the ribbed line cord wire to the po- 
sition marked "line" in the upper right- 
hand corner of the circuit board, near the 
transformer (S-1), 


( ) Connect the green line cord wire tothe sol- 
der lug under the battery spring on the large 
bracket (S-2), , 


NOTE: Perform only one of the following two 
steps, 


( ) If your VTVM is being wired for 120 Volt 
operation, twist the black-red and black- 
yellow transformer leads together andcon- 
nect both to Function switch rear decklug1 
(S-2), 


( ) If your VTVM is being wired for 240 Volt 
operation, connect the black-red transform- 
er lead to Function switch rear deck 
lug 1 (S-1), 


( ) Install the 6AL5 tube and 12AU7 tube in 
their respective sockets as shown in Pic- 
torial 6, Be careful not to damage the tube 
prongs when inserting them into their 
sockets, 


( ) Fasten the handle on the cabinet, using two 
#10 x 1/2"' sheet metal screws, 


( ) Push the rubber feet into the four holes in the 


bottom of the cabinet, 


( ) Install the battery, Start the top (+) endof the 
battery into the battery cup andthen pull the 
spring out and over the bottom (-) end of the 
battery, Now push the spring and the battery 
in so the spring, battery, and battery cup are 
all in line, as shown in Pictorial 6, Make 
sure the spring contacts the negative (-), 
metal, end of the battery, 


PRELIMINARY TEST 


Carefully inspect the instrument and check the 
"dress" (or arrangement) of all wiring, Be sure 
the wiring and components are not positioned in 
such a way that short circuits may occur, 
Check all solder connections, Gently shake out 
all loose wire clippings, insulation, and other 
debris that may have accumulated during the 
assembly of the instrument, 


Make sure that the mechanical zero position of 
the meter pointer is correct, If not, adjust as fol- 
lows: 


(_ ) Place the instrument in the normal operating 
position, Turn the plastic screw on the meter 
face with a screwdriver while gently tapping 
the meter face with one finger until the 
pointer coincides with the zero line on the 
left side of the scale, 

Plug the VTVM line cord into the proper volt- 

age AC source, Turn the Function knob to the 

DC+ or DC- position and the Range switch to the 

1.5 V position, The tubes and pilot lamp should 

light within 15 to 20 seconds of warmup time, 


SS >> 
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PLACE POSITIVE END OF BATTERY 
IN THE CUP. WORK THE SPRING 
OVER THE OTHER END AND POSITION 
AS IN PART B. 


LOCATION OF TUBES AND BATTERY. 


PICTORIAL 6 


When the VTVM is first turned on, the meter 
pointer will normally deflect to full scale and 
then return to, or near, the zero position, This 
is caused by the 12AU7 tube stabilizing during 
warmup, There should be some degree of ZERO 
ADJ control action which will permit the meter 
pointer to deflect over a limited range of the 
dial, During the preliminary test warmup, 


check the instrument assembly very carefully 
for any indication of overheating, Assuming that 
the instrument will respond in the manner indi- 
cated, it will be safe to leave it turned on to 
thoroughly warm up while the balance of the kit 
project is completed, This will consists of test 
probe preparation and cabinet assembly, 


SS 
~ 


a 
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BLK-RED 
BLK-YEL 


NOTE THAT BRACKET MUST BE 
POSITIONED SO THAT NOTCHES 
ARE ON THE BOTTOM. 


PICTORIAL 5 
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SE) HEATHEIT 


PLACE THE LINE SQUEEZE THE TWO INSERT THE REAR 
CORD IN THE SLOT. SEGMENTS TOGETHER. HALF INTO THE 


HOLE. 


( ) Position the proper strain relief on the line 
. cord about 7"'' back from the end of the 
longest wire, Detail 5C shows the strain 
relief (#75-71) for the flat line cord sup- 
plied with the kit, If a round line cordis 
used, install the other strain relief, 


( ) Install the strain relief and line cord 
through the large hole in the bracket as 
shown in Pictorial 5, 


( ) Connect the smooth line cord wire to 
Function switch rear deck lug 2 (S-1), 


( ) Solder the ribbed line cord wire to the po- 
sition marked "line" in the upper right- 
hand corner of the circuit board, near the 
transformer (S-1), 


( ) Connect the green line cord wire tothe sol- 
der lug under the battery spring onthe large 
bracket (S-2), 


NOTE: Perform only one of the following two 
steps, 


( ) If your VTVM is being wired for 120 Volt 
operation, twist the black-red and black- 
yellow transformer leads together andcon- 
nect both to Function switch rear decklug1 
(S-2), 


( ) If your VTVM is being wired for 240 Volt 
operation, connect the black-red transform- 
er lead to Function switch rear deck 
lug 1 (S-1), 


( ) Install the 6AL5 tube and 12AU7 tube in 
their respective sockets as shown in Pic- 
torial 6, Be careful not to damage the tube 


prongs when inserting them into their 
sockets, 


( ) Fasten the handle on the cabinet, using two 
#10 x 1/2"' sheet metal screws, 


( ) Push the rubber feet into the four holes in the 


bottom of the cabinet, 


( ) Install the battery, Start the top (+) end of the 
battery into the battery cup and then pull the 
spring out and over the bottom (-) end of the 
battery, Now push the spring and the battery 
in so the spring, battery, andbattery cup are 
all in line, as shown in Pictorial 6, Make 
sure the spring contacts the negative (-), 
metal, end of the battery, 


PRELIMINARY TEST 


Carefully inspect the instrument and check the 
"dress" (or arrangement) of all wiring, Be sure 
the wiring and components are not positioned in 
such a way that short circuits may occur, 
Check all solder connections, Gently shake out 
all loose wire clippings, insulation, and other 
debris that may have accumulated during the 
assembly of the instrument, 


Make sure that the mechanical zero position of 
the meter pointer is correct, If not, adjust as fol- 
lows: 


( ) Place the instrument in the normal operating 
position, Turn the plastic screw on the meter 
face with a screwdriver while gently tapping 
the meter face with one finger until the 
pointer coincides with the zero line on the 
left side of the scale, 

Plug the VTVM line cord into the proper volt- 

age AC source, Turn the Function knob to the 

DC+ or DC- position and the Range switch to the 

1.5 V position, The tubes and pilot lamp should 

light within 15 to 20 seconds of warmup time, 
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PLACE POSITIVE END OF BATTERY 
IN THE CUP. WORK THE SPRING 
OVER THE OTHER END AND POSITION 
AS IN PART B. 


LOCATION OF TUBES AND BATTERY. 


PICTORIAL 6 


When the VTVM is first turned on, the meter 
pointer will normally deflect to full scale and 
then return to, or near, the zero position, This 
is caused by the 12AU7 tube stabilizing during 
warmup, There should be some degree of ZERO 
ADJ control action which will permit the meter 
pointer to deflect over a limited range of the 
dial, During the preliminary test warmup, 


check the instrument assembly very carefully 
for any indication of overheating, Assuming that 
the instrument will respond in the manner indi- 
cated, it will be safe to leave it turned on to 
thoroughly warm up while the balance of the kit 
project is completed, This will consists of test 
probe preparation and cabinet assembly, 


= 
ABS 


NOTE THAT BRACKET MUST BE 
POSITIONED SO THAT NOTCHES 
ARE ON THE BOTTOM. 


PICTORIAL 5 


PREPARATION OF TEST PROBE AND LEADS 


NOTE: Read all the remaining assembly steps 
and familiarize yourself with the completed 
assembly and parts before proceeding, 


Refer to Pictorial 7 (fold-out from this page) 
for an exploded view of the probe assembly, 


( ) Locate the probe insert insulator, Ifneces- 
sary, remove any "flash" or sharp edge on 
the insert insulator with a file or penknife, 


( ) R36, Locate the two small rivets and the 1 
megohm (brown-black-green) resistor 
shown in Detail 7A, Insert the rivets into the 
holes in the insulator so that the head of 
each rivet rests on the small shoulder 
around the hole in the insulator, Now turn 
the insulator over and lay it flat on the 
workbench, 


KEEP SOLDER 


® 
ie AWAY FROM EDGE. 


FLASH 


CRIMP 


SHOULDER 


Detail 7A 


( ) Cut one resistor leadto 3/8", Bend the other 
lead over and cut flush with the first lead 
as shown in Detail 7A, Squeeze the leads 
together so that they line up with the rivet 
holes, 


( ) Insert the resistor leads into the rivets and 
lightly crimp the rivets with long-nose 
pliers or diagonal cutters to hold the 
resistor, 


NOTE: Before proceeding further, check the 
orientation of the resistor on the insulator, 
With the notch in the insulator facing you, the 
resistor should be on the left-hand side, 


( ) Solder the resistor leads tothe rivets, Make 
sure the resistor is square with the insert 
insulator and that the solder flows down the 
rivet to hold the rivet tight against the 
shoulder, NOTE: Keep solder away from the 
edge of the insert insulator to provide 
clearance for the internal shoulder of the 
probe center section, 


( ) Strip 1/2" of the outer insulation from one 
end of the shielded test cable, Clip off the 
shield wires up to the outer insulation, It 
is absolutely essential that the shield wires 
on this end of the shielded test cable be 
completely insulated from the rest of the 
probe tip, DO NOT wrap the joint with tape 
of any kind as this could cause a high re- 
sistance leakage path across the shielded 
portion and the resistor lead, 


NOTE: In the following steps, take special care 
to avoid melting or cutting the inner plastic 
insulation of the shielded test cable, When 
soldering, hold the wire with long-nose pliers 
near the insulation to conduct the heat away 
from the plastic insulation, 


Chl 2 OFF 


SHIELD WIRES 


Detail 7B 


( ) Remove 1/4" ofthe inner insulation from the 


Shielded cable and solder to the resistor 
lead as shown in Detail 7B, Use only enough 
heat to cause a good solder connection, being 
careful not to melt the inner insulation of 
the shielded cable, 


Refer to Detail 7C for the assembly of the 
front section of the probe, being careful to 
observe the orientation shown, Assemble 
the probe spike, the spring, the front section 
of the probe body, and the switch lever as 
shown, Push the switch lever flush against 
the front section of the probe body sothat the 
small retaining ring notch in the spike is 
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Detail 7D 


exposed, While holding the spike in firmly 
against the spring pressure with one hand, 
use a screwdriver or penknife to insert 
the retaining E washer into the notch in 
the spike as shown in Detail 7D, When this 
E washer is securely in place, the spike 
will be locked to the front section of the 
probe body, 


FLAT SIDE OF SHAFT 
ALIGNS WITH TABS ON 
FRONT SECTION AND 
SWITCH LEVER. 


FLAT ee (SD) 


Detail 7C 
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SCRAP 
HOOKUP WIRE 


Detail 7E 


Refer to Detail 7E for final assembly of the 
test probe, 


( ) Pull the switch lever forward against the 
Spring tension and temporarily insert a 
scrap piece of hookup wire between the 
Switch lever and the front section of the 
probe body, 


( ) Slip the center section of the probe body onto 
the shielded cable, 


( ) Gently pulling the shielded cable from the 
back of the center section, align the insert 
insulator flush with the front of the center 
section, Do not pull the insert insulator 
all the way into its final shoulder seat, 


Gag Hh earHKitT 


( ) Insert the tab on the front section of the 
probe body into the notch in the insert 
insulator, Holding the front section sta- 
tionary, screw the center section onto the 
front section, thus pushing the insert insula- 
tor down to its final seat, It is imperative 
that the final probe assembly be carried out 
in this manner; otherwise, proper connec- 
tion between the rivet heads and the front 
section of the probe will not be made, 


( ) Remove the scrap hookup wire, 


NOTE: If the gap between the front and middle 
sections is not considerably less than 1/16", the 
tab is not properly seated in the notch and the 
above steps must be repeated, Also, when 
properly assembled, the switch lever will notice- 
ably "'detent,'' or drop into place at both ex- 
treme switch positions, 


( ) Screw the alligator clip with threaded insert 
onto the probe spike as far as it will go, 


( ) Slip the rear section of the probe onto the 
cable and screw it onto the center section, 


This completes the assembly of the test probe, 
The phone plug and alligator clip will now be 
assembled, 


( ) Route the free ends of both cables through 
the phone plug body, 


( ) Taking care not to cut the outer layer of 
very thin wires (shield), remove 1/2" of 
the outer insulator from the free end of 
the shielded test cable, as shown in De- 
tail 8A, 


On, 
— 


Twist the shield wires lightly into one 
strand, Remove 1/4" of the inner insu- 
lation, 


«-«~, 
—* 


Remove 1/2" of insulation from one end of 
the black test cable, Now twist the shield 
wires of the shielded cable and the wires 
of the black cable firmly together into one 
strand and tin the combined strand heavily, 
as shown in Detail 8A, Also tin heavily the 
inner conducting wire, Take care not to melt 
the inner insulation, 


HEATHEIT: 


@ 


TAKING CARE NOT 

TO CUT-THE SHIELD 
WIRES REMOVE THE 
OUTER INSULATION. 


REMOVE THE 

INSULATION AND OT RO ek 

TWIS INNER 

WIRES INTO A INNER CONDUCTOR 

SINGLE STRAND, USE ONLY ENOUGH 
HEAT TO FLOW THE 
SOLDER. 

Detail 8A 


In the following step, you will connect the pre- 
pared cables to the phone plug as shown in Pic- 
torial 8, To avoid overheating the cable insu- 
lation, apply a film of solder to the phone plug 
and heat thoroughly, Then hold the heavily 
tinned wires to the phone plug and apply just 
enough heat to melt the solder, 


( ) First, solder the two twisted wires to the 
phone plug, Be careful not to melt or burn 
the inner plastic insulation of the shielded 
cable, Then solder the inner conducting 
wire of the shielded cable as shown, being 
sure the phone plug body will still fit over 
the wires, Be sure to use only enough heat 
to melt the solder and make a good connec- 
tion, 
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( ) After the wires have completely cooled 
down, use pliers to bend the tabs on the 
phone plug over lightly to secure the two 
cables, Be sure not to cut through the insula- 
tion by pinching the cables too hard with 
the tabs, Screw together the two parts of 
the phone plug, 


This completes the phone plug assembly, 


( ) Strip 1/2" of insulation from the free end 
of the black test lead, tin the strands of 
wire and solder to the alligator clip, 


NOTE: The blue and white identification label 
shows the Model Number and Production Series 
Number of your kit, Refer to these numbers in 
any communications with the Heath Company; 
this assures you that you will receive the most 
complete and up-to-date information in return, 


( ) Install the identification label in the follow- 
ing manner: 


1, Select a location for the label where it 
can easily be seen when needed, but 
will not show when the unit is in oper- 
ation, This location might be on the rear 
panel or the top of the chassis, or on the 
rear or bottom of the cabinet, 


2. Carefully peel away the backing paper, 
Then press the label into position, 


PICTORIAL 8 
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TEST AND CALIBRATION 


During the preparation of the test leads and cabi- 
net, the VTVM has had an opportunity to warm up 
thoroughly and should now be calibrated, 


Turn the instrument off and make sure that the 
mechanical zero position of the meter pointer is 
correct, If not, adjust as before, 


( ) Turn the instrument on again, 


ZERO ADJUST 


( ) Set the Function switch to DC+, Check oper- 
ation of the ZERO ADJ control, Turning 
this control should move the meter pointer 
part way up scale, Set the pointer to zero at 
the left side of the scale and check for 
zero positioning when the Function switch 
is changed to DC-, It should be possible to 
obtain a ZERO ADJ control position that will 
permit the meter pointer to remain station- 
ary when switching through from DC+ to 
DC-, If there is an appreciable zero shift 
of more than two divisions on the scale, 
it should be regarded merely as an indi- 
cation that additional aging of the 12AU7 
tube is required, This aging can be obtained 
by leaving the instrument turned on for a 
period of 48 hours or more, or through con- 
tinued use of the VTVM with periodic cali- 
bration, 


DC CALIBRATE 


( ) Insert the test lead phone plug, Set the 
Function switch to DC+, the Range switch to 
1.5 V and the probe to DC, Connect the 
probe to lug 1 on the rear wafer of the 
Range switch (the point to which the blue ca- 
ble wire is connected in Pictorial 4). 


( ) Adjust the DC Calibrate control so that the 
meter pointer falls directly over the very 
small red dot on the meter face, Approach 
the red dot going up scale by turning the 
screwdriver control and watch the meter 
read 1,4 volts, and 1,5 volts, and then the 
red dot, As soon as the red dot is reached, 
stop turning the DC Calibrate control, Re- 
member that the Range switch must be set 
on 1,5 V for this adjustment, 


OHMS CHECK 


( ) Set the Function switch to OHMS, Set the 
OHMS ADJ control for full scale (infinity), 
Set the probe switch to AC-OHMS (the posi- 
tion opposite the DC marking) and touch the 
probe to the common test clip, The meter 
pointer should drop to zero at the left end 
of scale (no resistance), 


AC CALIBRATE 


NOTE: Your AC power line outlets may be 
either 2-wire or 3-wire types, Determine which 
type you have and complete the appropriate AC 
Calibration instructions, Use the AC Calibrate 
With Line Cord Adapter for the 2-wire outlets 
and AC Calibrate Without Line Cord Adapter for 
the 3-wire outlets, 


AC Calibrate With Line Cord Adapter 


CAUTION: Do not allow the green wire on the line cord 
adapter to be grounded in any way, or to touch any part of 
the VTVM. A good way to prevent this is to put a piece of 
tape over the spade lug on the end of the green wire. 


( ) Install the line cord adapter on the line 
cord, 


( ) Temporarily remove the phone plug from the 
jack, 


( ) Set the Range switch to 1.5 V andthe Func- 
tion switch to AC, 


( ) Adjust the AC Balance control so no move- | 
ment is detected when switching from AC 
through DC- to DC+, 


( ) Set the Range switch to the 150 V range if 

- you wired your VTVM for 120 VAC opera- 

tion, or to the 500 V range if you wired the 
VTVM for 240 VAC operation, 


Set the Function switch to AC, 
Set the AC Calibrate control fully clockwise, 


ee, 

( ) 

(_ ) Reinsert the phone plug, 

( ) Set the switch on the test probe to AC, 
ag 


Connect the test probe to one side ofthe AC 
line and then the other side, Note the lowest 
reading and remove the probe from the AC 
line, 
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( ) Now connect the negative meter lead to the 
side of the AC line with the lowest reading, 
Then connect the test probe tothe other side 
of the line, 


( ) Adjust the AC Calibrate control until the 
meter pointer indicates the line voltage, 


( ) Disconnect the test lead and probe, 


AC CALIBRATE WITHOUT LINE CORD 
ADAPTER 


CAUTION: Do NOT. use the common (negative) 
lead of the VITVM when measuring power line 
voltages, This lead is already connected to the 
circuit ground and tothe power line ground, If the 


common lead should contact the "hot" side of the 
power outlet, the power line will be short- 
circuited, Connect ONLY the meter probe, set on 
AC, to the power line, 


( ) Temporarily remove the phone plug from the 
jack, 


( ) Set the Range switch to 1.5 V andthe Func- 
tion switch to AC, 


( ) Adjust the AC Balance control so no move- 
ment is detected when switching from AC 
through DC- to DC+, 

( ) Set the Range switch to the 150 V range if 
you wired your VTVM for 120 VAC opera- 
tion, or to the 500 V range if you wired the 
VTVM for 240 VAC operation, 

( ) Set the Function switch to AC, 

( ) Set the switch on the test probe to AC, 


( ) Reinsert the phone plug, 


( ) Connect the test probe to the side of the 
AC line with the highest reading, 


( ) Adjust the AC Calibrate control until the 
meter pointer indicates the line voltage, 


AGING AND FINAL CALIBRATION 


( ) It is recommended that the tubes be aged 
before final calibration, This is accom- 
plished by keeping the instrument turned on 
for a period of at least 48 hours, Final 
calibration should be done in the same way 
as the initial calibration, Careful calibration 
will result in a more accurate instrument, 
If a standard AC meter is available, it is 
desirable to use such an instrument to 
check the accuracy of the VTVM, Prefer- 
ably, use a voltage near full scale on the 
VTVM as for instance, 140 volts or 40 
volts on the 150 V or 50 V range respec- 
tively, The DC scales may also be cali- 
brated using a DC meter of known accuracy, 
One of the major advantages of kit form 
instrument assembly is that the kit builder 
becomes thoroughly familiar with the cali- 
bration procedure and is therefore capable 
of periodically checking VTVM operating 
accuracy, instead of assuming that usual 
factory instrument calibration is still valid, 


After final calibration, place the instrument in 
the cabinet and secure it with two 6-32 x 3/8" 
sheet metal screws, The instrument is now ready 
for use, The power consumption of the VTVM 
is very low and there is no objection to leaving 
the instrument on continuously during the daily 
work period rather than turning it off each time 
a measurement function is completed, Daily 
operation for a period of several hours or more 
will also serve the purpose of minimizing possi- 
ble moisture accumulation, 
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USING YOUR VTVM 


Figure 1 


COMBINATION PROBE 


The combination AC-OHMS-DC test probe elimi- 
nates two of the usual three test jack installa- 
tions in the VTVM front panel, The probe is set 
to AC-OHMS (the position opposite the DC mark- 
ing) when the Function switchis on AC or OHMS, 
and on DC when the Function switchis on DC+ or 
DC-, The probe tip design makes it unnecessary 
to actually hold the probe to the circuit, Instead, 
the probe can be clipped onto any leadin the cir- 
cuit, as shown in Figure 1, giving the operator 
another free hand, 


CAUTION: It is good practice to observe certain 
basic rules of operating procedure anytime 
voltage measurements are to be made, Always 
handle the test probe by the insulated housing 
only and do not touch the exposed tip portion, 


The metal case of this instrument is connected 
to the ground of the internal circuit and, through 
the green line cord wire, to the power line ground, 
For proper operation, the ground terminal of the 
instrument should ALWAYS be connected to the 
ground of the equipment under test, There is 
always danger inherent in testing electrical 
equipment and therefore the user should clearly 
familiarize himself with the equipment under 
test before working on it, bearing in mind that 
high voltages may appear at unexpected points 
in defective equipment, 


When measurements are to be made at high 
voltage points, it is good practice to remove 
operating power before connecting test leads, 
If this is not possible, be particularly careful 


to avoid accidental contact with nearby objects 
which could provide a ground return path, When 
working on high voltage circuits, play safe, 
Keep one hand in your pocket to minimize 
accidental shock hazard and be sure to stand 
on a properly insulated floor or floor covering, 


DC VOLTAGE MEASUREMENTS 


The VTVM has many advantages over nonelec- 
tronic volt-ohmmeters, The greatest advantage 
is the high input resistance, This enables much 
more accurate readings to be obtained in high 
impedance circuits such as resistance coupled 
amplifiers, oscillator grid circuits, and AVC 
lines, 


To illustrate this, assume a resistance coupled 
audio amplifier with a .5 megohm plate loadre- 
sistor operating from a 100 volt plate supply as 
shown in Figure 2, Assume thatthe plate voltage 
is 50 volts and therefore the tube acts as a .5 
megohm resistor, Measuring the plate voltage 
with a conventional 1000 ohms-per-volt instru- 
ment on the 100 volt scale, the meter can be 
considered a 100,000 2 (.1 megohm) resistor 
in parallel with the tube, The voltage on the plate 
is then about 14 volts, and is shown as such by 
the meter, This is due to the shunt resistance of 
the low resistance meter, Using the VT VM on any 
scale setting, the full 11 megohms is placed in 
parallel with the tube, The voltage on the plate 
is then about 49 volts or 2% lower than the 
normal operating voltage, More accurate read- 
ings can thus be obtained with the high resistance 
provided by an electronic voltmeter, 


To measure DC voltage with the VT VM, connect 
the COMMON (black lead) to the common or 
"cold" side of the voltage to be measured, Set 
the Function switch to DC+ or DC- as required 
and set the Range switch to a range greater 
than the voltage to be measured, if known, If un- 
known, set to 1500 V, With the test probe set on 
DC, touch the "hot" side of the voltage to be 
measured, If the pointer moves less than 1/3 
of full scale, switch the Range switch to the 
next lower range, For greatest measurement 
accuracy, all voltage measurements should be 
made on the range which will accommodate the 
largest possible deflection of the meter pointer, 
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DIVIDER BECOMES 


5 MEG IN SERIES WITH 
ne,'! 
50+ ial 


= 083 MEG 


PLATE VOLTAGE BECOMES 
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DIVIDER BECOMES 


2 MEG IN SERIES WITH 
OT 1 
(outst 


= .48 MEG 


PLATE VOLTAGE BECOMES 


5 MEG 083 y 100 = 14.3 VOLTS 48 
aie . 75 «100 = 49 voLTs 
100 V | 
50 V MULTIMETER © .1 MEG VIVM 11 MEG 
Figure 2 


The available voltage ranges are intended to pro- 
vide coverage for the radio and TV serviceman, 
For example, the 1,5 V range will be useful in 
measuring bias voltages, DC heater voltages, etc, 
The 5 V and 15 V ranges will again prove their 
worth in bias measurement functions, The 50 V 
and 150 V ranges will find greatest application 
in the measurement of voltages encountered in 
universal or transformerless type radio circuits, 
The 500 V range can be used on conventional 
transformer operated power supplies found in 
radio and TV circuits, and this voltage range 
eliminates the necessity for switching from one 
range to another when measuring plate and 
screen supply voltages, On many occasions, the 
higher voltage ranges will prove useful, 


DC accelerating potentials developed in TV 
receiver flyback power supply systems can be 
safely measured through the use of the HEATH- 
KIT High Voltage Probe in conjunction with the 
VTVM, This probe with its precision multiplier 
resistor mounted in a safety plastic probe 
housing will provide a multiplication factor of 
100 for the VTVM DC ranges, 30,000 volts DC 
is generally considered the safe upper limit for 
these measurements, 


CENTER SCALE "0" POSITION 


Your VTVM features a convenient center scale 
zero position, The adjustment range of the ZERO 
“DJ control will permit center scale zero 


deflection of the meter pointer when Function 
switch is set to DC+ or DC-, Center scale 
zero may not be obtained at both positions, 


The center scale zero will be useful as a null 
indicator in discriminator adjustments, for bias 
measurements or any application where polarity 
reversals may occur, 


AC VOLTAGE MEASUREMENTS 


Power Line Measurements 


CAUTION: When you measure the power line 
voltage from a 3-wire grounded system, do 
NOT use the common (negative) lead of the 
VTVM, This lead is already connected through 
the green lead of the 3-wire line cord to the 
power line ground, If you should touch this com- 
mon lead to the "hot" side of the power outlet, 
the power line will be short circuited, Connect 
ONLY the meter probe, set on AC, to the power 
line, If there is no meter indication, connect 
the probe to the other side of the power line, 


If you use a 2-wire system, use the adapter 
plug supplied with the VTVM, 


If you have occasion to measure a 240 volt, 3- 
wire, AC power line, you will get a meter indi- 
cation at two of the three connections, The con- 
nection which produces no meter reading is the 
common side of the power line, Addtogether the 
voltages at the other two connections to deter- 
mine the line voltage, 
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Other AC Voltages 


To measure AC voltage, connect the COMMON 
(black) lead to the common or "'cold" side of the 
voltage to be measured, Set the Function switch 
to AC and set the range switch to a range 
greater than the voltage to be measured, if 
known, If unknown, set to 1500 V, With the test 
probe set on AC, touch the other side or "hot" 
side of the voltage to be measured, If the meter 
moves less than 1/3 of full scale, switch to the 
next lower range, The maximum AC voltage that 
can be safely measured is 1500 volts, and this 
limit must not be exceeded, The meter scales are 


calibrated in both rms and peak-to-peak voltages, 


When values of sine waves are measured, rms 
voltages are read and the corresponding values in 
peak-to-peak volts are equal to 2,83 times the 
rms voltage, If the range switch is set at 15 V 
and a sine wave of 10 rmsvoltsis applied to the 
instrument, the meter pointer will indicate 10 
rms volts and 28,3 peak-to-peak volts, This 
direct-reading, time-saving feature makes the 
usual calculation to transpose from one scale to 
another unnecessary, 


This VTVM is an extremely sensitive elec- 
tronic AC voltmeter and as the human body 
picks up AC when near any AC wires, the 
meter will indicate this pickup, Never touch 
the probe when on the lower ranges, Zero 
should be set with the probe shorted to the 
common clip, Then switch back and forth 
between DC- and DC+, 


RESISTANCE MEASUREMENTS 


To measure resistance with the VTVM, con- 
nect the COMMON (black) lead to one side of 
the resistor or circuit to be measured, Set 
the Function switch to OHMS and set the Range 
Switch to a range that will provide a reading 
aS near mid-scale as possible, Set the OHMS 
ADJ control so the meter indicates exactly 
full scale (infinity), With the test probe set on 
OHMS, touch the other side of the resistor or 
circuit to be measured, Read resistance on 
the OHMS scale and multiply by the proper 
factor as shown by the Range switch settings, 


NOTE: Although a battery is used to measure 
resistance, the indication is obtained through the 
electronic meter circuit and therefore the VTVM 
must be connected to the AC power line and 
turned on, Establish the habit of never leaving 
the instrument set in the OHMS position as this 
could greatly shorten the life of the ohmmeter 
battery, particularly if the test leads are acci- 
dentally shorted together when lying on the 
service bench, 


USING THE DECIBEL SCALE 


Because the human ear does not respond to 
volume of sound in proportion to signal strength, 
a unit of measure called the "bel" was adopted, 
The bel is more nearly equivalent to human 
ratios, Normally the reading is given in 1/10 
of a bel or a decibel, Various signal levels are 
adopted by various manufacturers as standard 
of zero decibel, The VTVM DB scale (decibel) 
uses a standard of 1 milliwatt into a 600 2 load 
as zero decibels, This corresponds to .774 volts 
AC on the 1.5 V scale. From this figure, the 
various AC ranges of the VTVM may be con- 
verted to DB, with adequate accuracy, by the 
following chart: 


AC VOLTS SCALE DECIBEL SCALE 


0-1,5 volts Read db directly 

0-5 volts Add 10 db to the reading 
0-15 volts Add 20 db to the reading 
0-50 volts Add 30 db to the reading 
0-150 volts Add 40 db to the reading 
0-500 volts Add 50 db tothe reading 


0-1500 volts Add 60 db tothe reading 
As the decibel is a power ratio or voltage 
ratio, it may be used as such without specifying 
the reference level, Thus for instance, a fidelity 
curve may be run on anamplifier by feeding in a 
Signal of variable frequency but constant ampli- 
tude, At a reference frequency of say 400 eps, 
adjust the input to give a convenient indication 
(zero db, for instance) on the VTVM connected 
to the output, As the input frequency is varied, 
the output variation may be noted directly inDB 
above and below the specified reference level, 
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READING THE METER SCALE 


The voltage markings for the Range switch refer 
to the full scale reading, The scale is marked 
0-15 and 0-50 for voltage, On the 1.5 V range, 
read the 0-15 scale and move the decimal one 
place to the left, Thus for example, a reading 
of 8 would represent a voltage of .8 volt, On the 
5 Vrange, read the 0-50 scale and move the deci- 
mal point one place to the left, that is, drop the 
zero, A reading of 40 would represent a voltage 
of 4 volts, On the 15 V range, read the 0-15 
scale directly, EXAMPLE: A reading of 4 
represents a voltage of 4 volts, On the 50 V 
range, read the 0-50 volts directly, On the 150 
V range, read the 0-15 scale and add one zero, 
EXAMPLE: A reading of 12 represents a voltage 
of 120 volts, On the 500 V range, read the 0-50 
Scale and add one zero, EXAMPLE: A reading 
of 40 represents a voltage of 400 volts, On the 
_ 1500 V range, read the 0-15 scale and add two 
zeros, EXAMPLE: A reading of 8 represents a 
voltage of 800 volts, 


NOTE: The meter markings do not mean that 
the upper scale indicates DC volts andthe lower 
scale AC volts, Rather, it means that either 
scale will read AC volts or DC volts, depending 
on the setting of the Function switch, 


The resistance marking or OHMS scale refers 
to the lowest resistance range, RX1, For the 
other ranges, add the proper number of zeros, 
Add two zeros for RX100, four zeros for RX10K 
and six zeros for RX1 MEG, On the RX1 MEG 
range, the scale can also be considered to read 
directly in megohms, 
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ACCURACY 


The accuracy of the meter movement is within 
2% of full scale which means that on the 1500 V 
range, for instance, the accuracy of the move- 
ment will be within 30 volts at any point on the 
scale, On DC, the accuracy of the multipliers (1%) 
may be additive, resulting in an accuracy of 
within 3% of full scale, 


On AC, the accuracy of the rectifier circuit con- 
tributes variations which result in an accuracy 
of within 5% of full scale, Bear in mind that on 
the lowest AC voltage range, 1.5 V extreme 
sensitivity will introduce additional variation 
through stray pickup, Therefore, on the 1,5 V 
range, it is possible that the accuracy may be 
in the order of 15% on AC only, 


The accuracy on the OHMS range depends on the 
meter accuracy, the ohms multiplier accuracy 
(including the internal resistance of the battery) 
and the stability of the battery voltage, On the 
RX1 scale, the internal resistance of the battery 
and the battery voltage both vary as a result of 
the current drawn by the resistance under test, 
For greatest accuracy, tests on low resistance 
values should be made as quickly as possible, 


On the higher ohms range, the accuracy de- 
pends practically on the multipliers which are 
1% and the meter movement accuracy, 2%, Be- 
cause of the nonlinear OHMS scale, the resulting 
accuracy is not readily expressed in a per- 
centage figure, but greatest accuracy is ob- 
tained at mid-scale readings, 


NOTE: When comparing this instrument with 
another VTVM, consider that the accuracy of 
the other instrument may deviate in the opposite 
direction, ‘Therefore, when comparing two in- 
struments of 5% accuracy, the total difference 
may be 10%, Critical comparisons should only 
be made against certified laboratory standards, 
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IN CASE OF DIFFICULTY 


1, Recheck the wiring, Trace each lead in 
colored pencil on the Pictorial as it is 
checked, It is frequently helpful to have a 
friend check your work, Someone who is not 
familiar with the unit may notice something 
consistently overlooked by the constructor, 


2, It is interesting to note that about 90% of the 
kits that are returned for repair, do not 
function properly due to poor connections 
and soldering, Therefore, many troubles 
can be eliminated by reheating all connec- 
tions to make sure that they are soldered 
as described in the Proper Soldering Tech- 
niques section of this manual, 


3, Check to be sure that all tubes are in their 
proper locations, Make sure that all tubes 
light up properly, 


4, Check the tubes with a tube tester or by 
Substitution of tubes known to be good, 


3. Check the values of the component parts, 
Be sure that the proper part has been 
wired into the circuit, as shown in the 
pictorial diagrams and as called out in the 
wiring instructions, 


6. Check for bits of solder, wire ends or other 
foreign matter which may be lodged in the 
wiring beneath the chassis, 


7, If, after careful checks, the trouble is still 
not located and a voltmeter is available, 
check voltage readings against those found 
on the Schematic Diagram, NOTE: All 
voltage readings were taken with an 11 
megohm input vacuum tube voltmeter, Volt- 
ages may vary as much as 10% due to line 
voltage variations, 


8, A review of the Circuit Description will 
prove helpful in indicating where to look 
for trouble, 

NOTE: In an extreme case where you are unable to resolve a 

difficulty, refer to the “Service” section and Warranty of the 

“Kit Builders Guide”, and to the “Factory Repair Service” 


on this Page. 


FACTORY REPAIR SERVICE 


You can return your completed kit to the Heath Company 
Service Department to have it repaired for a minimum 
service fee. (Kits that have been modified will not be 
accepted for repair.) Or, if you wish, you can deliver your 
kit to a nearby Heathkit Electronic Center. These centers are 
listed in your Heathkit catalog. 


To be eligible for replacement parts under the terms of the 
warranty, equipment returned for factory repair service, or 
delivered to a Heathkit Electronic Center, must be 
accompanied by the invoice or the sales slip, or a copy of 
either. If you send the original invoice or sales slip, it will be 
returned to you. 


If it is not convenient to deliver your kit to a Heathkit 
Electronic Center, please ship it to the factory at Benton 
Harbor, Michigan and observe the following shipping 
instructions: 


Prepare a letter in duplicate, containing the following 
information: 


e Your name and return address. 
e Date of purchase. 


* A brief description of the difficulty. 

e The invoice or sales slip, or a copy of either. 

e Your authorization to ship the repaired unit back to 
you C.O.D. for the service and shipping charges, plus 
the cost of parts not covered by the warranty. 


Attach the envelope containing one copy of this letter 
directly to the unit before packaging, so that we do not 
overlook this important information. Send the second copy 
of the letter by separate mail to Heath Company, Attention: 
Service Department, Benton Harbor, Michigan 49022. 


Check the equipment to see that all parts and screws are in 
place. Then, wrap the equipment in heavy paper. Place the 
equipment in a strong carton, and put at least THREE 
INCHES of resilient packing material (shredded paper, 
excelsior, etc.) on all sides, between the equipment and the 
carton. Seal the carton with gummed paper tape, and tie it 
with a strong cord. Ship it by prepaid express, United Parcel 
Service, or insured parcel post to: 


Heath Company 
Service Department 
Benton Harbor, Michigan 49022 
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TROUBLESHOOTING CHART 


COMPLETELY INOPERATIVE 


1, Make sure that power is being applied to the 
instrument, This may be measured across 
the primary winding of the power trans- 
former (black lead to black-red lead), 


2, If pilot lamp and tube filaments do not light, 
check voltage between the yellow leads of 
power transformer (5-6 volts AC), 

3, Check voltage between each end of electro- 

i lytic capacitor and ground, Correct voltages 
are shown on the Schematic, 


4, Check the 12AU7 tube, 


INABILITY TO OBTAIN DC BALANCE 


1, Check the 12AU7 tube for an unbalanced con- 
dition (Substitution). 


2, Check the two .005 capacitors C5 and C6 
(Pins 2 and 7 of the 12AU7), 


3, Check the components in the cathode circuits 
of the 12AU7 tube (Pins 3 and 8), These 
circuits include the ZERO ADJ control, Rl, 
R33, R34, and R35, 


4, Check Range switch assembly carefully. 


AC INOPERATIVE 
1, Check the 6AL5 tube, 


2, Check C2, .047 ufd 1600 volt, and the two 
.02 ufd capacitors, C3 and C4, 


3, Check Function switch assembly carefully, 


AC BALANCE 


1, Disconnect test leads from instrument be- 
fore adjusting the AC Balance control as 
directed in the manual, 


2, It is imperative that DC balance be obtained 
before this adjustment is made, 


INACCURATE AC READINGS (The inability to 


obtain AC calibration), 
1, Check capacitors C2, C3, and C4, 
2, Check the 6AL5 tube, 


3. Check the AC Calibrate control, R3, NOTE: 
With the test lead plug inserted, there may be 
a residual reading, This is due to stray AC 
pickup in the test leads, Readings on the two 
lower AC ranges will normally be low, 


INACCURATE DC READINGS 
1, Check the DC calibrate control, R4, 
2. Check resistor in the test probe, Make 


sure that it is not being grounded, 


OHMS INOPERATIVE 


‘1, Check the OHMS ADJ control, R2, for 


correct value, 
2, Check Range switch for proper assembly, 


3, Check the battery, 
OHMS INACCURATE 


1, Check the battery (Substitution), 

2. Check the value of all resistors onthe range 
switch which have a value beginning with the 
number ''9"", (The 9,1 2 R31 should receive 
special attention,) NOTE: The ohms section 
of the VTVM is not intended for use asa 
standard, Where a great degree of accuracy 
is required, a bridge should be used, 
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MAINTENANCE 


METER 


Because ofthe delicate nature of the meter move- 
ment, no attempt should be made to repair the 
meter, Such attempts would automatically void 
the standard warranty coverage of the meter 
itself, 


METER COVER 


If the polystyrene meter cover is accidentally 
damaged, a replacement cover only is available 
from the Heath Company, This cover can be 
easily removed without detaching the meter from 
the panel, Use a small screwdriver or knife 
blade under one of the upper corners and pop off 
the friction-fit cover, When installing a new 
cover, precaution should be observed regarding 
proper engagement of the mechanical zero adjust 
stud, If itis necessary to expose the meter move- 
ment to air for a period of time, protect the 
movement from foreign matter, dust, etc,, by en- 
closing the instrument in a box or possibly ina 
desk drawer, 


ELECTROSTATIC CHARGE 


The polystyrene meter cover has been treated 
to resist an accumulation of static electricity. 
However, should a static charge accumulate 
through repeated polishing or cleaning of the 
meter cover, the pointer will deflect in an 
erratic manner, regardless of whether the 
instrument is turned off or on, This condition 
can be corrected quickly, Apply asmall quantity 
of liquid dishwashing detergent to a clean, soft 


cloth and wipe the surface of the meter cover, 
The accumulated electrostatic charge will im- 
mediately disappear, It is not necessary to re- 
move the cover for this correction, 


CHECKING METER COIL CONTINUITY 


When checking for meter coil continuity, 
ALWAYS use a resistor of at least 10 KQ in 
series with the meter movement and the ohm- 
meter test leads, If this resistor is not used to 
reduce the current, the meter movement will 
probably be seriously damaged, 


TEST LEADS 


Because of their constant flexing during use, the 
test leads are not above suspicion, especially 
when the VTVM has been in use for several 
years, Erratic or improper DC voltage measure- 
ments can sometimes be caused by afaultin the 
shielded test lead or in the connection of the 
1 megohm isolating resistor used in the test 
probe, 


CIRCUIT BOARD 


The Model R-V7A Circuit Board Repair Kit is 
available from the Heath Company, This repair 
kit contains a new circuit board plus all circuit 
board-mounted parts that cannot be salvaged 
easily from the original board, The price of this 
repair kit is $3,00, 
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MAINTENANCE 


METER 


Because of the delicate nature of the meter move- 
ment, no attempt should be made to repair the 
meter, Such attempts would automatically void 
the standard warranty coverage of the meter 
itself, 


METER COVER 


If the polystyrene meter cover is accidentally 
damaged, a replacement cover only is available 
from the Heath Company, This cover can be 
easily removed without detaching the meter from 
the panel, Use a small screwdriver or knife 
blade under one of the upper corners and pop off 
the friction-fit cover, When installing a new 
cover, precaution should be observed regarding 
proper engagement of the mechanical zero adjust 
stud, If itis necessary to expose the meter move- 
ment to air for a period of time, protect the 
movement from foreign matter, dust, etc., by en- 
closing the instrument in a box or possibly ina 
desk drawer, 


ELECTROSTATIC CHARGE 


The polystyrene meter cover has been treated 
to resist an accumulation of static electricity. 
However, should a static charge accumulate 
through repeated polishing or cleaning of the 
meter cover, the pointer will deflect in an 
erratic manner, regardless of whether the 
instrument is turned off or on, This condition 
can be corrected quickly, Apply asmall quantity 
of liquid dishwashing detergent to a clean, soft 


cloth and wipe the surface of the meter cover, 
The accumulated electrostatic charge will im- 
mediately disappear, It is not necessary to re- 
move the cover for this correction, 


CHECKING METER COIL CONTINUITY 


When checking for meter’ coil continuity, 
ALWAYS use a resistor of at least 10 KQ in 
series with the meter movement and the ohm- 
meter test leads, If this resistor is not used to 
reduce the current, the meter movement will 
probably be seriously damaged, 


TEST LEADS 


Because of their constant flexing during use, the 
test leads are not above suspicion, especially 
when the VTVM has been in use for several 
years, Erratic or improper DC voltage measure- 
ments can sometimes be caused by afaultin the 
shielded test lead or in the connection of the 
1 megohm isolating resistor used in the test 
probe, 


CIRCUIT BOARD 


The Model R-V7A Circuit Board Repair Kit is 
available from the Heath Company, This repair 
kit contains a new circuit board plus all circuit 
board-mounted parts that cannot be salvaged 
easily from the original board, The price of this 
repair kit is $3,00, 
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ACCESSORY PROBES 


HIGH VOLTAGE TEST PROBES connection from an alligator clip lead to the 
body of the probe phone plug, 
A high voltage test probe is available from the 


RANGE SWITCH 22M 22M 22M 22M 

Heath Company, This probe will permit VTVM (i) FRONT HALF 

DC measurements up to 30,000 volts, which cov- NOTES: 
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REPLACEMENT PARTS PRICE LIST 


PART PRICE DESCRIPTION PART PRICE DESCRIPTION 
No, Each No, Each 
RESISTORS TUBES-LAMPS 
13 10 100 2 1/2 watt 411-275 1,20 12AU7 tube 
1-20 m0 10 KQ 1/2 watt 411-40 .90 6AL5 tube 
1-23 10 27 KQ 1/2 watt 412-4 yi he #50 pilot lamp 
Loe 10 150 KQ 1/2 watt 
1-29 10. 220 KQ 1/2 watt SOCKETS 
1-35 10 1 megohm 1/2 watt 
1-40 10 10 megohm 1/2 watt 434-79 15 9-pin tube socket 
1-70 10 22 megohm 1/2 watt 434-112 10 7-pin tube socket 
3-4-2 © 225 9.1 2 5% precision 2 watt 
2-24 .20 90 2 1/2 watt precision WIRE-SLEEVING 
2429 .20 900 2 1/2 watt precision 
2-35 .20 9 KQ 1/2 watt precision 89-23 15 pee ES 
Sup 340-2 .05/ft #20 bare wire 
2-50 .20 10 KQ 1/2 watt precision 341-1 Pere ae 
2-38 .20 20 KQ 1/2 watt precision r .05/ft Black test lea 
ane 343-11 .20 Shielded test lead 
2-9 .20 70 KQ 1/2 watt precision 344 pi 
2-41 20 90 KQ 1/2 watt precision sR .05/ ookup wire 
2-86 .20 150 KQ 1/2 watt precision 347-1 -10/ft 8-wire cable harness 
2-54 .20 200 KQ 1/2 watt precision 346-1 .05/ft Insulating sleeving 
2-87 .20 320 KQ 1/2 watt precision 346-6 .05/ft Fiberglas sleeving 
78s fe 625 700 KQ 1/2 watt precision 
2-51 .20 900 KQ 1/2 watt precision SHEET METAL PARTS 
2-55 .20 2 megohm 1/2 watt precision 
2-16 .40 7 megohm 1/2 watt precision 29-412 2,70 Cabinet 
2-52 635 9 megohm 1/2 watt precision 293-278-4 .70 Front panel 
2-28-1 205 900 KQ precision 1 watt 204-873 45 Bracket assembly 
214-2 ag 3) Battery housing cup 
204-84 410 Support bracket 
CAPACITORS 
HARDWARE 
21-27 .10 .005 ufd 400 V disc ceramit 
21-31" 410° 02 ytdi400 -V dise ceramic 3°08) 4 205), #8 sheet mietAlis siege 
250-89 .05 6-32 x 3/8"' screw 
23-91 .00 .047 yu fd 1600 V tubular ; 
25-5 55 16 ufd 150 V electrolytic 220-56 .05 6-32 x 1/4" screw 
; 250-83 .05 #10 x 1/2" sheet metal screw 
252-3 .05 6-32 nut 
252-7 05 Control nut 
CON TROLS-SWITCHES 253-2 .05 #6 fiber shoulder washer 
253-3 .05 #10 fiber flat washer 
10-78 45 15 KQ control 253-10 05 Control flat washer 
10-38 635 10 KQ control 254-4 .05 Control lockwasher 
63-500 3,40 Range switch 254-1 .05 #6 lockwasher 
63-501 2.80 Function switch 259-1 .05 #6 solder lug 
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PART =PRICE 
No, Each 


PROBE PARTS 


DESCRIPTION 


A factory-wired and tested replacement probe 
assembly, Model PKW-4, is available from Heath 
Company at $4,95 plus postage, Due to the cost 
of handling, the replacement probe assembly is 
not available in kit form, 


MISCELLANEOUS 


54-23-24 2,50 Power transformer 


57-27 .60 Silicon diode 

75-30 .10 Strain relief, round cord 
75-71 .10 Strain relief, flat cord 
85-9-1 1,65 Circuit board 

211-15 .20 Handle 

258-7 .10 Battery spring 

260-1 15 Alligator clip 

260-51 20 Alligator clip, threaded 
261-4 .05 Rubber foot 


407-177 7,75 200 microampere meter and 


hardware 


432-27 .40 Line cord adapter 
432-67 210 Solderless connector 
436-20 245 Phone jack 


PART PRICE DESCRIPTION 

No, Each 

Miscellaneous (cont'd.) 
438-28 .65 Phone plug 
455-50 .10 Knob bushing 
462-245 ap ls Knob 
490-5 .10 Plastic nut starter 
331-6 .15 Solder 

2.00 Manual (See front cover for 


part number,) 


The above prices apply only on purchases from the Heath 
Company where shipment is to a U.S.A. destination. Add 
10% (minimum 25 cents) to the price when ordering from a 
Heathkit Electronic Center to cover local sales tax, postage 
and handling, Outside the U.S.A. parts and service are 
available from your local Heathkit source and will reflect 
additional transportation, taxes, duties and rates of 
exchange. 


To order replacement parts, use the Parts Order 
Form furnished with this kit. If a Parts Order 
Form is not available, refer to Replacement 
Parts in the Kit Builders Guide. 
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TYPICAL COMPONENT TYPES 


This chart is a guide to commonly used types of elec- __ tions should prove helpful in identifying most parts and 
tronic components, The symbols and related illustra- reading the schematic diagrams. 
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